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PREFACE 10 THE FIRST EDITION. 


Sirn l lPsi- day* <jf Sir \Y. Join 1 *, Sanskrit litara- 
(tiro. in almaM i-very department h lias hern zealous** 
ly ransacked by scholars, both Europoiti and Indian 
As the results of lTu?ir labours \w are nuiv in poss- 
of ample fneb and data which euahfr us m 
from some idea of t ht. knowledge of the Hindus of 
old In l ht- fields of Jddlosopfiy arid Mathematics in¬ 
cluding Asimnurny. Artfttnetie, Algebra, Trigunn- 
niclrf anil Geometry. Even Medicine has rc* 
reived sutne share of attention. Wilsnii in a se¬ 
ries ol essays published in lie Orirntfaf Afngustuy 
Hoyle in Ids Antitftttfr &f Hindu Mt Junv 
0®37& and Wbr in hb cojnmcfiurv on the Hindu 
S ystem 0/ Sfrdiftnr 1^45* ivcftf amongst I lie lir*if 
to bring la the notie? of the European ivoifd I fir 
imilrnbof the ancient medical work?- of the I Em- 
dun, and recently 1 1 n Tbakur SahiF* of (iondal ha- 
added his quota. These tonlribnLions ure p how- 
1 act, of a fragmentary nature A campridn usivi- 
hbtoiy of Hindu ini dieim- lw> \rt to l»r ivriltrn 
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Materia Medina has also found, in lYloy l ‘hand 
Uutt p ail able exponent. One branch has, however, 
tip till (his time, remained entirely neglected— 
namely, ( .lie mist ry Indeed, it may be assumed 
that un aetonl oi Et«. complex and LedinkaJ nature 
it has hitherto repel Jed investigators. 

The progress of c hr mica I knowledge among the 
ancient nation* has always had a fascination for 
me. The classical works of l^homstm, Jlaefer 
and Kopp have been my favourite companions for 
the last twelve years and more. In the course of 
my .studies in this field I wa.s nalurally led to an 
Inquiry into the exact position whuli India ucoj* 
pies therein, and with this view 1 undertook a sys¬ 
tematic cxaminalkm, from the e hemic a 3 standpoint, 
of the l hanika, the Sttrruta and the variouS stan¬ 
dard works of the Ayurvedic and Jatro-dicmieaf 
i Vrluds, which have escaped the ravages of time Ii 
w:i* at this stage that I Was brought inttp * omniunF 
l at ion with M h Bertfidot some five years ago — a 
uirrurn.staiuc which has proved to be a turning* 
point, it J may -o say, in my earn-r as a student of 
the history of chemistry. The illustrious French 
savant, the Aiycff of the Lhenuraf world, who has 
done more than any oUtcr person to dear up the 
sources and trace the progress of eliemical sscietici 
in (he West, expressed a strung desire lu know all 
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about the contribution* of lbs* Hindus,* and even 
went ilit’ length oF making a personal appeal an me 
to hefp him with information on thr subject In 
response lo liis sacred call I submitted tu him. in 
i8gff # a si tort monograph on ftidttn alchemy: it was 
based chiefly on tiascndnimm Siimgrah#, a work 
which I have; since then found to be of minor im¬ 
portance and not ealcuFateit lei throw much light on 
tlit 1 vexed question ns to the origin of the Hindu 
Chemistry. Berthe lot not only did ine thr ho» 

noiir of reviewing it at tenglfit but very kindly pnv 
sent id me with a complete set of his nicmurnentnl 
work, in three volumes, on the chemistry of the 


1 1 srr.111 n^CHlllli d'tXAmiuSfr i"i' rr.T i diini- 

rr\™t* ipil mart M iijpfcnW'* par iiiw Htrr *U- R\\, 

prLLfr^fur .S p^jdcnrv CnUrgr iCalmW? ^mnt. >1 

. table d*itnin«sii i alrhilmie 1 ^«il" rn ^Jitvrii. renuwtani an imt 
ilifrlr, *■* qui rcnfwtiMmt dr* prA rpt« jkhit pr/p*nrr sr* Milfurr* 
tfc rfirf-n-iiiH' nrtir rt rfinpcp’ rl Jfi nalrutiel rinplnyp* *‘ ?rn mi* mAlif-i- 
rnenu Ce* > wrfitm 

ttguilfr** phi* hnut. II eU (I diftirer qiiee^ *t&r\n HM-uni* 

k niw ^adc tjaprufond-ie, pftiir-cii dVttrm-i rier l onjj irw, 
mrni jilfrihiLabfc Jt one fradio cm perwoir m (wloriMPir, — 
Jounn.u nfts Rayast*. Ort, *%?■ 

J-H^r M« rcrrfrr rtflt<**rr .f? In tflf- 

*„> „ N -> f_U .-himte jWi>Rjif (Mrimirit manuirdl dr 

4a par Pralidli Chandra ftJW, pm^nr A P^ddracy 

CidU-j-e, firi-iitlM."— ri'fr JorxvAT. UK* Swssn, April' iM 



Middle Ages, dealing chiefly with flic Arabic and 
Syrian contributions on tin- subject, the v<-n exis- 
temir of which I was not liN then aware of. (In 
perusing tfir- contents of these works f wss l]]|rd 
ivitlt the ambition of supplementing them with one 
on Hindu Chemistry Although I have written nJ| 
along under the inspiration of a mastermind, it is 
not for i, moment pretended that mv hum hie pm- 
11 net ion will at ail make an approach to the ex cm- 
plar set before my ryes, 

When I first drew up the scheme of the-present 
work, i had deluded myself with the hope of Imish- 

I he study or all the available literature nr. the 
subjet t before I took lo writing But J SOHn f Dund 
that the task was one of cast magnitude. Some 
of riiy friends, whose judgment i* entitled 10 weight, 

advised me Linder the circumstances, to curtail (he 
scope of the work as originally planned mn, and 
present a first instalment of ft in its necessarily de¬ 
fective and imperfect shape (see Introduction, p. 
txxviv). reserving for a subsequent volume the work- 
tng-u|> of the materials which an' accumulating 
from time to time. In the present volume ouK 
mic or two representative works of the Tanric and 
fatro-chemical Periods hnve been noticed at length 
As ***** the transliteration, f have not rigid- 
l> adhered to any particular system, hut. i n L | lc , 
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main, I have fnllmved that of (h*- Shirred /funis r rf 
fir Knit. 

Bcrfore condiiiliiig t f must Acknowledge thi- valu¬ 
able assist alter I have received rotn Pandti Nava- 
kilnta Kavilsfrirsami with whom t have lei In I 
til rough many an nWurc passage oi the Ms- of 
the T&fitras. 11 is sound knowledge of the Avar- 
-'tdat has also been of mucli help to itm . 

* * * » 

And now it only remains for me to discharge 
I fie grateful duty of is pressing my thanks to the 
Government of Bengal, uphirh -it llir instance of M r. 
Alexander J-Vdler. i u s., IWrrctnr of Public Ins¬ 
truction, placed a llhs'ral grant nt my disposal io 
enable me to inert various incidental expend 1 s f 
chiefly in tlic matter of coll nil ng rare Ms>, 


FnffsrrvK^cT Collvu* ^ 

I'.l-WOr, 1/i?r 10-0, 1 
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PREFACE TO THE SECOND EDITION. 


A comparatively limited number nf copies was 
printed in tin; first edition as it was b n red that 
owing to its technical nature the work would 
appeal only to a select rirdc of readers. 'The 
exceedingly favourable reception accorded to it 
not only hy the scientists and orientalists but also 
by the public in general both in Europe and in 
India has necessitated the bringing-out of a second 
edition. Some material additions have been made 
to the historical portion of she Introduction, throw - 
tng further light on the independent origin of thr 
Hindu system of medicine and its priority to that 
of the Greeks, 

,VI. Berthe I nt s in the course of a lengthy and 
appreciative review in the ^Journal des Savants," 
Jan. igojp expresses hh regret at the absence of 
■ F any thing which would remold us nf the yvstrm- 
atir treatises of Zosimtis and of the Grveo-Egypt ians M 
—a regret which will be shared in hy every student 
nf Hindu chemistry. But even the sable cloud is 
not without iis silver lining I hope, however, to 
flea I with the theories underlying Hindu chemistry 
in the second volume. For the present, I have to 



* content myself with the pmimum itinni q{ nn re > - 
pi!t led and learned friend, Mr. BrajcndraiuVUtii Seal 
Principa)* Maluir&jn's Cdtegc, Kudi Hchar. whose 
vast acquaintance with and comprehensive grasp oh 
die literature <jI the East and the Wesrt, entitles him 
in speak with authority on I hr* subject- S;iy> Mr 
Seal in his plea for our Iniiersity 14 striking out .1 
line of communication with the organ i ha bo ns id 
oriental learning. 1 ''— 

“ Let us not superdlioush' dismiss these Hindus 
Its p learned lumber; The Astronomy and Ma¬ 
thematics xrm not less advanced than those of 
Tycho Brahe, Cardan and Fermat; tin- anatomy 
was equal to that ol Vesalius, the Hindu logit 
and methoddogy more advanced than that of 
Ramus, and equal on the w hole iu Bacon's : the 
physkochemical theories as to combustion, heat, 
chemical affinity, cleaner, more rational, and inure 
original than those of Van Jlelmont or Stub!: and 
Lite (jrammaf, whether ui~ Sanskrit or Prakrit* the 
most si in i title and comprehensive in ilie it olid 
before Bupp, Kasfc and Urimm.' P 


PHHSJJJftNLY t'OkLEOE : 
yanattrv f, /(iu/. 


I 1 C RAY. 
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Introduction 

CHAPTER X 
Alchemical Ideas In the Veda* 

f\ tracing the progress of chemical know- 

D*w* „r h:w„ lud £ e amon g the dvjfiwsl 
Alchemy, nations of old, one always 

finds it intimately associated with medicinal 
preparations, metallurgical operations, the 
technical arts and the belief in the transmu¬ 
tation of metals. in India, more so than in 
Europe, chemistry has, however, been evolved 
chiefly as a handmaid of medicine ; and, some¬ 
what later on, as an adjunct of the Tantric 
cult. The efficacy of the drug alone was by 
no means considered sufficient unless backed 
by the kindly interposition of the deities. 
Thus in the AVgvcda we find the -Wins, the 
divine physicians, invoked, who give sight to the 
blind and make the lame walk. These twin 
gods have many points in common with the 
Dioskouroi of Greek mythology. One very 
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curious myth is that of the maiden Yirpalii 
who, having had her leg cut off in some con- 
diet, was at once furnished by the Arvins with 
an iron limb. 

The higher gods of the Ai'rgi'ucin arc al¬ 
most entirely personifications of the dements 
and the other natural phenomena, such as 
the fire and the wind, the sun and the dawn. 
But we often find also herbs and plants en¬ 
dowed with potent and active properties, 
raised to the dignities of the gods and ad¬ 
dressed as such. The Soma plant is an 
object of particular adoration and the Vudic 
worshippers are in ecstacy over the exhilarat¬ 
ing effects of the fermented juice expressed 
from it.* The Soma rasa (juice) began 
even to be regarded as the amWta , this im¬ 
mortal draught, allied to the Greek ambrosia, 
is “the stimulant which conferred immortality 
upon the gods ... it is medicine fora 
siek man and the god Soma heals whatever is 

i) See EggEtiisg'* Intro, %q'* 5m SrihmiHJi. ri Pt 1 e„ pp, 

t (b? all?* Roih i LVtwr tfeii Soma; 11 £dt. iku(. morg. G«," 
XXXV pp, (SWo-eV>z nUct ibid XKXVfll, i^ T ]^: Wu w.’k-hsl 
drr Small ■ And Wind hjurhmatm : LVb <n d^n SooumakiL* def 




sirk it will be seen later on that in the 
Soma rasa and its attributes we have the dawn 
of Hindu Alchemy (Vide p. 79). 

Other plants were likewise invoked as 
divinities. Thus one mure hymn is [devoted 
tn t hi- praise of plants (oshudki) alone, 
mainly with regard to their healing powers. 1 

Aricr , ALIi.ind. d, ftlfindh, AK- 4, Wfa»- (V. B„ Able ft 

0) E hu 1 vr tw a typinal hym ni mprjr tw quoted ? — 

ci wtmrt: VTH ijtt 

flirt ? Ui^TflT Kfi Hffllfa V? * 

nti n't n«i sunt" mm ft ** S.-& U 

<CH| it WW iff t 3 

S^suu f i eommcnijin' to the =ib&ve ii; — 

«: iftw: mr uran: mi: amw, ««■: c^rnni» Hu:} 
uri tii: stlftniwr: wm:, ?t«: i *fa s ( *r* ? faj* EM 9*1 

stf tttmwiif amiTtjiiisiijfl!, *nt *i acfwflif i 

^fl»r ft's qil? i *w a life «r* M: i iwjtt winf 

fllfllBiC'ibTT T?1 l?It S 'ilfllfl <f%l|WlMlfatWjfrMw 

mwnrrfii ^THifti ^ ftrtf *r: nw flnmrwtai: » 

f «** mm: i)m: »t gmif uroif* wmfw *m:i n 
rtufl i sulfa i it fUTir «f: mtw: «t^«; 

ir^qqfrfirfl: i whi ^Ffl m i *n*» i wu«r«: cefmf 
It fli mM ii mmi ^rflcnsifl «: Cl*; witW fl* ' 
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Again, in another hymn we read : “ 0 
King Vanina ! a hundred and a thousand 
medicinal drugs are thine." 

It is in the 11 Atharva-veda " however, that 
plants and vegetable products in general are 
fully recognised as helpful agents in the treat¬ 
ment of diseases, though their use is invari¬ 
ably associated with the employment of 
charms, spells, and incantations. Thus the 
plant apdmitrga (achyranthes iupera), which 
still occupies a prominent place in the Hindu 
system of medicine as a di-uretic and laxative 
etc., is invoked as the "mistress of remedies" 
(IV, r7 , i.)and “sole ruler overall plants.” 
In another hymn the Soma plant is thus 
referred to :— 

“ The strength of this amr/ta (ambrosia) 
do we give this man to drink. Moreover, I 
prepare a remedy, that he may live a hundred 
years 1" 

Again, 41 as many (plants), as the human 
physicians know to contain a remedy, so many, 
endowed with every healing quality, do I apply 


lothee! Here is a spell for the curt of 
leprosy by means of a dark-coloured plant _ 

Bom in the night art thou, O herb, 

Dark-coloured, sable, black of hue : 

Rich-tinted, tinge this leprosy, 

And stain away its spots of grey I (J.23,1). 

—McU'dondl 

There is also a distinct reference to a 
remedy for promoting the growth of hair, 

“ As a goddess upon the goddess earth 
thou was! born, O plant f We dig thee up, 0 
nitatnf, that thou mayest strengthen (the 
growth) of the hair, 

‘‘Strengthen the (old hair), beget ifn: 
new! That which has come forth render more 
luxurious 1 " VT 136, 1-a. 


The . HraJing Art* 
differ™ rijn-i. 


Although in the Vedrc age caste as a 
hereditary system did not 
exist, the healing arts hail 
evidently acquired sufficient importance to be 
pursued by particular members of the patriar¬ 
chal families, Titus with that charming sim- 


l i ) B Wnltii’Jd : 11 Hymn* cf the AtJun A itdii " |*p, 
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plicity which is the- characteristic beauty of 
the A%veda, one AVshi says pathetically of 
himself: 


ff Behold J am a composer of hymns, rny 
father is a physician, my mother grinds corn 
on stone. We are all engaged in different 
occupations fc pp (IX_ m 2, j) t 

1 * Princes like DivodiUa, and hards and 
leaders of the tribe of the Angiras, adminis¬ 
tered medicines and gloried in effecting cures. 
A skilled physician is distinctly defined as one 
who lives in a place ah m ruling with medicinal 
plants, and who assiduously devotes his time 
to the acquisition of knowledge V* 

Thus not only in the Atharvan bui even 
1T |r in the J?ik. we can trace the 

Thr carifit UteHUTf 

,r.:wri «f ifJivn earliest literary record nf Indian 

Mftdkmc. ■ 

Medicine. 

The " Atharva-veda " deals chiefly with 
sorcery, witch-craft and demonology. There 
are deadly imprecations against evil-doers j 


ft) R, C. Dull: "CivilliAtion in nndenl [ndia/' * 1 p». G5 (Cals* ed.) 

(l) Introdurliwi Ui * -of Vjgbtutfa, by Ani^a 

XTu**tar Kurile., 0 A.., D. # p, I 




magical incantations for bringing about ruin, 
death, demcntation and stupefaction of one's 
adversaries; and charms intended to secure 
the love of women through the potency of 
various herbs. Some of them are of hostile 
character, being meant to injure rivals. The 
picture here presented has its counterpart in 
the ancient Egyptians, who were noted for 
their magical lore to which the Greeks were 
no less attached. There is a close resem¬ 
blance between the contents of the A. V and 
those of the Papyrus of Leyden in some es¬ 
sential features. In the latter also there is 
an intermixture ol magic, astrology, alchemy 
as well as recipes for love philters, ‘ 

The A. V„ on account of its frequent calling- 
in-aid of super-natural agencies for selfish and 
malevolent purposes, has not general!)' been 
accorded the canonical sanctity of the Vedic 
Triad—The /i'fk, the Yajus and the Siininn ■ 
the very authority of the fourth Veda as a 


(i) The reader map eutniwrr ihi* jKHtkvn wtrh lenlwta i 
Qriipnc* 411? 1" A h’h i m it." pp- 
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scripture has btt*n questioned in the several 
law-books of the Apastamba, the Vishnu, the 
Ynjnavalfcya awl the Manu schools, and the 
practices it sanctions strongly condemned. 

As Hindu medicine has seldom been able 
to shake itself completely free from the influ¬ 
ence of magic and alchemy as auxiliaries, 
physicians, as praeticers of the " black art," 
have been given an inferior position in the 
legal treatises. The Mahiibhiiratn, reflecting 
the spirit of the above law-books, regards the 
physicians as impure, Jn spite of this 11 the 
\tharvan retains in a measure its place by 
virtue of its profound hold upon popular 
beliefs, because the Atharvan performs, 
especially for the king, inestimable services 
in the injury and overthrow of enemies.” 1 

In the A, V., the hymns for the cure of 
R,™ yjnil * ai- **‘ seases an( * possession by 
***“"*- demons of disease are known 

as +h bhaishajyum, while chose which have for 


EiJ 0icwanfifield'f ** Hjpmu she “ t—Introduce 

lion* p, XLVK 
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their object the securinguf longlife and health 
are known as "nvushvu'/i' —a term which 
later on gave plarir to rasayana, the Sans* 
kril equivalent of alchemy (see p go). We 
shall quote two under the latter heading as 
invocations to pearl and its shell and gold res¬ 
pectively. " Horn in the heavens, born in the 
sea, brought on from the river (Sindhu), this 
shell, born of gold, is our iife-proion;dng 
amulet,' f 

" The bone of the- gods turned into pearl; 
that, animated, dwells in waters. That do I 
fasten upon thee unto life, lustre, strength, 
longevity, unto a life lasting a hundred 
autumns. May the (amulet) of pearl protect 
thee!" 

"The gold which is bom from lire.' the im¬ 
mortal, they bestowed upon the mortals. He 
who knows this deserves it : of old age dies 
he who wears it." 

u The gold, (endowed by) the sun with 
beautiful colour, which the men of yore, rich 
in descendants, did desire, may it gleaming 


U} AimanjE the finTC kaiiJft of rrfrmrti (o in "fljfiaratni- 
.imur-hi fc hjL_va r, i]> 105^ ■ *b«ni ff<.in firri i> uiw 



envelop thee in lustre! Long-lived becomes 
he who wears it ! " 

While gold is regarded as the elixir of life, 
[ead is looked upon as the dispeller of sorcery: 
Hl To the lead Varutfa gives blessing, to the 
lead Agni gives help. Jndra gave me the 
lead ; unfailingly it dispels sorcery/ 11 

It is of interest to note the alchemical 
notions which had gathered round gold and 
lead * at the time of the A, V. 

To the student of Hindu medicine and al¬ 
chemy, the A, V. is thus of special interest as 
the earliest repository of information on the 
subject. 


O) Tic quiU'iliim* arc from A. V pp. 63*05. 

In thr alrhrmy isf the West, l**rf, Ax Is well bneiwo. is ***#■ 
cialed ncft witl benefit-lent but "H^nrum*" influent 




CHAPTER IX 


The Ayurvedic Per Fed 


We now alight upon a period when we 

The Hindu •yatem tfe Hindu ° f 

jtnediOnr nH-thod- me dicine methodis'd and ar* 

i*«f irTJJkptil , 

an a r*6onxi ranged on a r.it ion at basis, with 

a scientific terminology. 

The two great works of this period are 
the Charaka and the Sumita. In them we 
find the study of the subject to have made 
a distinct advance and to have been evolved 
out of the chaotic state it was in during 
the Vedic period, Of the two, the Charaka 
is by far the more ancient. 1 

There must have been a wide gap be* 

The Cbarala — l "«» ,h<! ^ llW , A ' ' 

[hat of the Chanika—an 

interval of probably a thousand years or more. 


(I) Cf. "Th* Ihcotogical dortriM ofUi* nJif u re uf imli- 

«,*d it* of «*« F« HippOrtMwW lt» K«*< 

glory of d«troyi«f *-» <*«" *>f ™« 
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In the Litter the humoral pathology is fully 
developed, the diagnosis and prognosis of 
diseases described at length, and an elaborate 
mode of classification adopted. We have 
seen above that the physicians were 
assigned rather an inferior status in soci¬ 
ety, the healing art was, iti fact, never 
recognised as a division of the Vedas. 1 Still 
the claims of the indispensable science of 
medicine, which can he distinctly traced to 
the A. \ could not altogether be ignored, 
and ultimately a compromise was arrived at. 
In the Charaka itself the Science of Life 

m.«rn.il idr-if, and, fount thr votive Inbtft* * triuMoM, arid mhn 
isjuttWp Ic^rtlicf wilh hip admirable ohafCTltiplM, trfimpilmj; 
4 body *4 medkiive- The neeetttry rcrh*n]iH>ncc (aF hip jreaf 

*uccrea WB the iern of the pursuits of the? physician from 

those of |he pri rsi, Not lhut 10 fireat a mdutiekn,iinplyfo£ the 
clivrrsinn of profitable gains from the unrirrvt channel, rcmJd have 
hrr.n .uvuoijili-.hi.hd without a W* should rtifrcrrnrc the 

mv.muty of fiJppomJc^ lw iV rottiplrtr manner in which h<- 
e-fferted that obfrtt. M —Draper's H Hist, nf the In'Htrrt. Drr io 
Swept* i. p. 293 <«!■ iMj- The sr-rr \h*y rend* n& by Charata, 
Smmta ami tbdr predecessors wrrrr equally valuable, 

fl) The si* /j'm&i or dividua* vF ihc Vedas are dkaJift fphutf' 
ccii^ kllpa (Ceremonial^ vyAlctr.ua a (grammar}, nirukta fcnWfr- 
j[> 5, Chanda* ^inesre} and jyotisha (Xxfrftnqmy), 
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(Ayurveda) is regarded as a secondary or sub¬ 
sidiary branch I npdnga) of the Atharvan and 
as a direct revelation of the gods (Siitra : Ch. 
XXX. S-9). 

The Simula even goes a step further and 
asserts that the self-existent i Brahma) crea¬ 
ted Ayurveda, as an npdnga of the Atharvan 
(sdtna; i. 3.) 

We shall now concern ourselves with find- 
™ . ing the time of Charaka within 

rhetgvcf Chindra. “ 

approximate limits. The task 

is not a light one, and it is one of the most 
abstruse questions of Indian chronology. 

M, SyKatn Levi has recently unearthed 
from the Chinese Tripifaka the name of a phy¬ 
sician named Char aka, who was attached as 
spiritual guide to the Indo-Scythian King 
Kanishka, who reigned in the second century 
A, D, The French Orientalist would have 
this Charaka as the author of the famous 
Hindu medical work, specially as it would 
offer an easy explanation of the supposed 
Greek influence discernible in it. 


" Les ^IrmenL* tradition n els miF eh truvft par 
tes contours peiivcnt sf ntfuuTner aind : 3r roi 
devaputra Kanislifca h de Iji race des KushaH.v, 
rfcgne stir les Yirctclu* sept renis aim apr£s If 
Nirvifaa; i3 esl assists dr minister? ^minrnts. 
no mine’s Devadhartna ct iMu/ham. Lc bodhi&auva 
Arvaghosba est son conseiller spiritual j I r i flu litre 

m^deciti Cliaralta ml attache k >a personnel 

* * # ■* 

La mention de CKaraka est 3a premiere rndiV 
ration positive obfccmin sur*Ja date dn savant 
praticien qui dispute k Siurmta la gloire d T avoir 
fonde la science rmfdieak- dans I 1 Inde. U's 
influences grecques qu'on avast cm rcconnafter 
dans Itrs doctrines do Oiaraka sVxpliqucni nis£- 
ment, sVit est vraJ que ce grand jn^drdn vivait 
au ternps el A la eour dm Jndo-Scythes p aEors 
que l # hd!£nisme sejnbtail pen£trer en vainqueur 
dans la vieitle civilisation brafimanlqiie, 11 

-"journ, Asialiqur 11 (iHgti), T. VIII- pp. 447-51 

We confess we are by no means convinced 
of M. Levis theory. If we are to go by 
name alone, we can claim a still higher anti¬ 
quity for our author. The appellation of 
Charaka occurs in Vedic literature as a patro¬ 
nymic ; in short, PAwini felt it necessary to 
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compose special sdtra for deriving the 
,k Charaksis i.t\ the followers of Charaka. 1 
Then again, Patanjali, who is now generally 
admitted to have lived in the second century 
B. C. n is known to have written a commentary 
on the medical work of Charaka, thus further 
proving the antiquity of our author; 1 and 
both Chakrapii/ii and Bhoja agree in alluding 
to him as the redactor of Charaka f Indeed, 
in such matters we would do well to set 
store by native traditions. It would be be- 
side our purpose, however, to enter into any 
lengthy discussion on the grounds on which 
we are inclined to place Charaka in the 
pre-Buddhistic era p hut we shall summarise 
below the salient points. 

(0 ma**nw*j * 3 -Mi. 

(a) -wnfi ms* *vTTtv* rnimm fnnxrtf, 

*E«Tiiei *r fl vfo nr* qnvf*: ^ uctt ^ 

in the SJafijuiUii" erf MipjJ 

[3) qRiww-iTiTMi'i-^r^irr*™^: i 

|f'p df «JiiEatiaif ir iKr rufliflWflUiy n4»«t m Istffl WJ 

■in Ihfl Chauki Chaknpfri 


V 

XVI 

In the handling of the subject-matter the 
EviHfn,!* hii*3 Charaka is not so systematic 

upon thehindliiiK uf , - , , 

the jubjoct-mattcr, as the Su.mita, but indulges 
in random, hap-hazard and irrelevant discour¬ 
ses, which make tin- reader often lose the 
thread of the main narrative. The author, 
whenever he has an opportunity, boldly 
and with evident relish, launches into meta¬ 
physical disquisitions, which, he believes, 
make up for lack of experiments and obser¬ 
vations, " In this respect the Surruta is far 
more scientific than the Charaka. The 
Nytiya and the Vaiseshika systems of phi¬ 
losophy, which have been interwoven into 
the body of the text, again remind tis of a 
stage when they were more or less in a state 
of flux, but had not crystallised into the 
well-defined form and shape' of the sntras 
in which they have come down to us-this also 


*0 Thii hm given im^lr im’ujjp i<j 4 coinntfritmtif. ihr 

late KnvFrAj* Gan£;iiik!tr.i, Kakirttna, who in hit At"** 
Aiirp^ici Charaka hiruwli In phili^rtphis'al ctbiefUtinn*, 
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"tiiis towards proving the high antiquity of 
the Ch;- raka, * 

Aga;«i only \edic gods and mantras 
r, u „. in the Charaka, not a 

n\c myzhtAuitf tlSLCt of Pauratfic mythology 

being discernible in h. 1 Charaka follows 
closely th.^ \ odic authority 4 in counting the 
number of bones in the human bodv ; the 


(>) .Vyiya oi GoiJiniii nmmrnfie* ifi paJinha? (rate- 

tfhilr 1 Chaiakii undrr his (nvolifiilj disputation, 
ptijrftlioni 44 . .lBrjjtmw fVW Vhilfitt, Ch, VIII. J 3 h qhn A, C. 
KiriritfiJ * Etig. tn M . pp. B*d*i in his fcflitwd Jmrn- 

diEctitsfi eu the TArk.itnNipr.'iEii of AiuiiM&luffli (pp. 1304) pUm 
ihe apborumi of G«;wna rind Kj maAi in fJit period heiwKa 400 
II. C la 500 A. I> 

1 2) The name* rtf K rs-i h n.i nnrj ViicjJeirA tx-rur in s m^tnlJliipn 
in ihe Mrppbmcni added by £>WtfAjwili. Chilfitsiia Ch- J1.92^1. 
cd. Gafljf-idh-jraF tSu| Kn'nnJi-wJjraMp ■»*- 1 % in ji f1 1 eh-^ 

nt Pa* ini : 4. J. 3 rr oU-j Uwn'i AFrrrthumslcundr 1 p. 
BuhUrr ufso points tiut th.-ir "* the e-irlirt* history of ihit parwiiu., 
wbifh m yet if 4 ntyffety, will only hr deartd up when j 
rral history of the ofThado* Hiftfn iert*. bperirify «f Uvr SltiIch 
» ft H Vbhnuftnf. has brrn wfttHlt, It »ilF, thrp, pr&fcaMy become 
apparent Kbit lh^ origin u f (fane *rt* T**dw* hack fa* beyond 
Ihr jnLir of Buddhism and —Islro. in "ApaiUmhj." 

p. XXIX.. 

(3) Njimljr xtfa; SiAa Ch VFI. 5, According to the? Insti¬ 
tute 4 -jf V»^ hum M it frhe bti ttuiH frutirJ n fcepi rout-ther by lhr« 
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limit of childhood he takes to be thirty 
vearv--quite in keeping with the conception of 
the heroic age, 

I should, however, be borne in mind 
that tiie Charaka, as we now possess it, can 
by n > means [ay chum to be she first compre¬ 
hensive and systematic treatise on Hindu 
medicine, it represents rather a more or less 
final development of the subject, just as the 
elaborate grammar of Pffarini is based upon 
some twenty previous works of his predeces¬ 
sors, notably of Yaska, -S'likalya, Sn kattivana, 
Gargvi and others. 

The above has its parallel in the history 
of Greek medicine anterior to the time of 
Hippocrates, As Draper observes : 

•' Of tin- work* attributed to Hippocrates, many 
Writing u r it ip. are doubtless the production of 
p™^ 1 ” bis family, bis descendants, or bis 

pupils. The inducements to literary forgery in the 
times of the Ptolemies, who paid very high prices 

hundred and jEily bone*" (XCVJ. 55 ), Thi* he* been adduced 
by Jolly ai a " reason in favour <rf the high antiquity uf inlaw*. 11 
VEtfe Intro. 10 Vishnu, pf>. XVJH-XX- See *1*0 Jolly 1 * "Medl- 
rlne" (Gmiidri**), p. 4*- 






for books of reputation have been the cause of 
much difficulty among critics in determining such 
questions of authorship. The works indisputably 
written by Hippocrates display an extent of know¬ 
ledge answering to the authority of his name : his 
vivid descriptions have never been excelled, if indeed 
they have ever been equalled The Hippocratic 
face of the dying is slil] retained in our medical 
treatises in the original terms, without any im¬ 
prove me nt, ” 

Still more appropriate are the remarks of 
LEttrf on the works which now War she name of 
"the father of medicine." 

■ Lorsqii'on recherche rhistoiru de la m^derEnr ft 
les commencements de U science. Je premier corps 
dir doctrine que I on rencontre, est la collection 
liV'iTtts connue sons Ic nom dLeuvre* d'HippocnUc. 
[.a scienct remontc di Tenement 4 ccilr urigine ei 
s"y arnitc* Cc n*cst pas qu'efJe n'cftt i s t£ cujrivee 
anttfrieoxemcntp et quVlte n’eut domnf Jicu a dcs 
productions inline nombretises; m?is tout ce qui 
avail tftd fait ayanl fc m£decin dr Cana peri. M 
He noils eii reste que des fragments dpars ct sans 
coordination r souls,. 1c* outrages hippocitstiqurs 
ont dchnppi h la destruction ; et* par unr «n.con- 
stance asser singuWrcr, if estate ime grande lacunr 
aprta cux, comme il m cxisiait une avant c ix : Jns 


!*X 

travaux des d'Bippocrate h iVtahlis- 

scment dr L'tfcok d'Alexandria. crux dr cette (Scale 
mime out pin compl Element, h part des citations 
et drs passages consents dans des [tferivams pas- 
uSrieuni; dr telle sortr que Inherits bippo-eratiqurs 
dcmeurent i#ol£s mi milieu dr? debris dr I'autique 
literature mtfdkalt, 

OF internal evidence the first notable, 
jnil EnlfrnaJ fHdflHt feature is ibe style. 

The simple, unvarnished prose of (he 
Charaka reminds one of the Bmhnrniras of 
the Vedas, Thanks to the researches of 
LSuhli-r and Fleet, ur have now some idea 
of the prose Kubya style as it existed in 
the second century A. D The literary prose 
inscriptions discovered at Girnur and Nusik. 
although less ornate and artificial than the 
romances of Subandhu and Vuua (seventh 
century A, D) r| abound in long-winded 
metaphors and alliterations and thus stand in 
bold const rast with the simple prose of [be 
Charaka. 

Between the period of the A. V* and that 
of the Charaka there must have been com* 





posed several medical treatises, each reflect¬ 
ing the spirit and progress of its age 1 . At the 
time of the Char aka itself there existed at 
least six standard works by Agnivwa, Hhela, 
Jiitukarva, Panbara. Hiirita, and Ksbiirapio/i, 
respectively. Charaka simply based his work 
on that of Agnivera 1 , which he completely recast 
and remodelled. Liter oti, Dr/v/AaVala added 
the last forty-one chapters". The other rive 
works seem to have perished*. Viigbha/a, 

ii- WfcjiiT irt pF?M-iti rit^Ei4 if! twlnllgtlif Biikmaititi, 
tilt- L"p-LNi*;J|.id-15 and RmiIiJI. i-,Ml liberal Hit wilh A Vsrw i.fi gl^in in* 
furmiHiuii on (hc*r |Wmbi» iind thr re*nlij [ n tin* 

vnhnir. 

U) Owrllta Mnt*fU naJrth hi* ratKML for jtmnj 

|ir?FriTjprr' tfi I hr ErfATw i>f AgniVfJA \ft tP,tfrd* ihr 

«|k .lttl hfTf*)’ Agnivcfs WHi ih*- mpst ,r iksrp intrllrct" f^uifa 

Cli \ J.) 

fjJ t)frn«1>TT*#v«! 1 

*«**} ** Tftrww n SiMki. Ct> Xlt, jS. 

AlaoOhil'foita.Cfa. XXX D V. Sen .»41? N’Sett. 

rtf Cf "We kn<iw h™ nften in JndLi ibe »pf*afanre uf J 
ftntrettfenf Jbttran h*i J*d l« the rwjgleri fnl witaequrnt Il>u ol 
Ml earil** vuiltim Oh *sbjeet,"— Intro, tv Sirin'* R4j*tariSjj<ni. 
p. t$, In Burnell's Tan jeer r.itilueue ft t. pp a t«tl jn4- 

tni* i*Bi»rn of BheUun-hiin.from *«*i it wn«U .ippear ita 
Ihii vmlt ii mill AM. ifitnigfi in .1 mil ft [*t erf film* Or 8 »nwll 
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the opitumiserof the Charakaand the Susmta, 
mentions the works of Hiirita and 13 hda, 
which were probably extant in his days. 

On reading the Charaka, one often feds as 
if it embodies the deliberations of an interna¬ 
tional Congress of medical experts, held in 
the Himalayan regions to which even distant 
Ralkh (Bactriana) sent a reperse Native in the 
person of KiiwkJ)uya«a (see p. 25). The 
work pro less ts to be more nr less of the nature 
of a record of the Proceedings of such a . 
Congress. 1 

Bodas in discussing the philosophical 

disquisitions of tile ftniiunaeas observes: 

■!l was a special function o! the RraJim* * priest 
to give decisions an any disputed points'that may 

n-iisdrlci; ih* mo« >i-i per li>ijt i‘»mpari>ith thorn hnw ninth 
Vijjb-iiifi, w as indebted to rhti anHmi week. 1 ’’ 

\n "Harln Sjwhiii h.v. Aswrfy been pttbiwhnl. but it* an- 
tlwnlJtiltj ti ipir^TinnaMe 

*l) CI Li lecture de fiom iriiie lux rompie* 

rtfbiJij> tte vAri r.-ihJp* phi/i ■'►phjtpie* et rmfcTiraiur. djif 

tenjueU de* fliiltrri aeeoiirm. i!r. point* ]« p1 Ui riojgalt rfe I’lttdf 

*t utmeds I fJT-jngfr, prennent moeidvrnifnt la pnrtde. 1 '_Qnrl- 

^de>n Dnnntsi Nsuveile. a pr.ipo* de. Trait* mMk-lux Sanwritl 
Ititfrieiin) jii Ml I Jr lik'h, pat {', Curdief, p. J r 
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arise in the course or a sacrifice, and this he roulii 
not have done unless lie was a master of mtiorina- 
tion. Such decisions. which may be likened to 
the chairman s rufitsjrs in a modern assembly, an- 
scattered through the ancient Itriibmaoas, and , re 
collected together ns so many N'yftyas in the pdrva 
Mftnaavsa aphorisms of /aimini." 1 

V\ e would invite the reader lei go through 
the "Discourse <>n the Tastes'* (pji. 25-28} 
and he; will naturally agree that the above 
remarks apply with equal force to our author. 
In short, judging both from the manner and 
the matter of the work,we have little hesitation 
in placing il in the pre-fJuddhislic era. We 
shall revert to the subject under .Sujruta. 

As regards the SuJruta we are on more 
ni^ots™. So!id Hounds. Its termino¬ 
logy and /irAtfifne, in geneii.il, 
do not differ much from those of the Charaka. 

In style the Sumita is rather dry, pithy, Jan., 
nic, and matter-of-fact, as the Charaka is 
discursive and diffuse, and its composition al¬ 
together would point to a much later date. 


(t) Jntro. tf> Annu.-whliafT ji fcajtaiBgrjih.T, f jrf. 
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This is easily accounted for. The Susmta, 
such as l"a$ been preserved to us, is generally 
held to oe a comparatively modem recension 
by the tdebrated Buddhist Chemist, Xiigtlrju- 
na p * who is said to have added the Pttaratart- 
fra or ife Supplement. 1 Here for the first 
lime in the history of Hindu Medicine and 
Che mis fry, we come at cross a personage 
who is historical rather than mythical lsee 
below). Thai the redactor thoroughly recast 
and remodelled the Sujruta is evident from 
ihe fact that there are numerous passages in 
it which agree almost verbatim with the 
Charaka, and which appears to have been 
amply laid under contribution 


0) “u* l|* EJiTar'#ci& 

■< 

HUfTI* VI* ZtokanraV rnmmenUrir. 

(j) Cl. "It ii Mid by rbe cymmcntilaf ol 

■StMTMfaii I hat hi the lime of wxt between Eti^ Bauddtuu and Hindus, 
the SuMAnir4 was and rni^rml mum rampcriiritffa? 

tb* j-rcni rhrrpiLKt SiddhAdjflljiiAh with * supplement r^lU 

^utlaratantra.” Since rbal period ic hn,i bern known bj ih* 
rntwr iif Siimiia Sanrhlia," Intit^urffon %u YkKdjrakAiabdi- 
jifrihu ,J fk 6 hr KaOrij* l^mtx^h4flt|r;t Gupt* KatHfita*. 
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Thu Sumiia is par excellence a I realist" 
on surgery J as the Charaka is on medicine 
proper. Ancient India must have acquired 
considerable skill in the handling of the 
lancet; for in the Charaka we find a distinc¬ 
tion drawn between the " Knyachikit sahas," 
/, c’. the physicians properly so called, and 
the " Dhanvantvarisampradiiyas ” i, c, fol¬ 
lowers of Dhanranlvan or the Chirurgeons— 
a distinction which we have already noticed in 
the beginning of the Vedic Age. 

The age of Sujruta has been the subject 
of animated controversy for a long time past. 
The Hindus regard this branch of Ayurveda 
as a direct revelation from the Arvirss or the 
Divine Surgeons (see p. i. Intro,). Hit 
origin of this myth can be traced to the 
/Pxgveda as already seen. In the Mahii- 
bhiirata, Sujruta is spoken of as the san of 
the sage Visvrimitra and in the " Vfatikas "of 
Kfitydyana (about 4th century H, C, t we 

(f J Ffir ft ^MirijHlon fk turjwjJ IflUtmineii! 1 

With Ihdr drawing ^ Wmi "CvmnwnMj on thi? Hindu 
Sjntffl ed Medid-ni”, (1H+5) pp. itifl* 1 71a 
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also find mention of the same name. It Is 
not, however, easy to establish any connec¬ 
tion between these names and our present 
author. That there was a Yr/ddha (old) 
Sujniia, existing as early as the fifth cen¬ 
tury A. D., has now been established almost 
beyond doubt. Dr, Hoemle, i<> whose pro¬ 
found scholarship and indefatigable labours 
the world is indebted for the excellent edition 
of the Bower Ms., has deduced from 
patoeograpbic evidence that it must have 
been copied within the period from about 
400 A. D. to 500 A- f). 1 —a conclusion at 
which Prof. Biihler has independently 
arrived. The work professes to be by 
Suarota, to whom it was declared by the Mum 
Kasinija. The origin of the Ayurveda as 
given in the Bower Ms,, is 011 much the same 
lines as in the Cbaraka and the mention hi it. 
among others, of such names as Marita, 
Bhela, Pantsara, and the Ajvins as founders 
of the science of medicine, would go to prove 

(l) On lhi- dal* Ih-e Mowrr Ms r £« -Jaum As. SocS* 

LX. PL r. p- 
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that even so early as the 51 h century V I),, 
the old SuJTUta had cornu to be regarded as 
of mythical origin, and that therefore it must 
have been composed many centuries anterior 
t« that time. Several Important recipes as 
given in the Bower Ms., e. g. those of the 
“chyavanapniia,” ■'.rildjatuprayogai 1 " (the dor- 
(fine of bitumen p.53) ***** occur in practically 
identical recensions in the Charaka This 
is easily accounted lor, Ihe Ch.iralta, the 
Susruta, and the Bower Ms., and even the 
Ash/dngahr/daya of ^ tigbha/a have more or 
less a common basis or substratum, In 
order to understand this point more dearly 
it Is only necessary to refer fora moment to 
the legal literature of the Hindus. The 
" Mhnava Dharmtutfstra" or the Institutes 
of Mann, which still exercises a potent in¬ 
fluence in the regulation of the soda Mile of 
the Hindus, is by no means the ancient work 
that it pretends to be. Modern research has 
shown that it is only a recension, or rather a 
recension of a recension, of “ Dharmasntras 
connected with the Vedic Schools, incorpora 
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ting at the same l ime the laws and usages 
of the age at which it was remodelled, 1 

It would equally be a great mistake to 
suppose that the knowledge—chemicaI and 
therapeutical — which our Su-iruta embodies 
is only representative of the time of its final 
redaction. As a matter of fact it is a re¬ 
pository of the informations on the subject 
accumulated from the Vedic age to the date 
of its final recasting. 

The remarks of M. Bert helot regarding 
a Greek technical treatise, which, from 
palmographic evidence, seems to have been 
written about the rtth century A. D,, apply 
with still greater force to the Susruta. 

11 En efifet Ja date dc redaction originefle n'e&l 
ccrtajncmcnt pas tc tn£nu: poor tea divers articles 
que Je traiti? renferme : Its uns tfant plus aneivns 
i'i remontant parfois jusipi Ik I anoijuit^ gtfto Egv- 
pticnre : tandis qui> les ant res reproduisent ties 
rtecitvs posfctfrieures vl dts additions peut.£tre 
contcinpotaiqes dy dernier copiste. En tom* cas, 
tv trait*' continue l a viciJJe tradition de I’ortevreric 

<0 Vide Bahler’* Intruduniofl to - die LtM of Mann -, PP . 
XVIJI * *>). •' s,n-r«3 Book, ot rfc# Fjii,V ol, XXV. 






mix 

alchimiqur, qui rt'monle .iux ancjuns Egyptians,' — 
"Coif, des a nr it; ns alch. Grccs.," t. Hr,, trad. p. 307 . 

Ills.- period when the Suirnra received its 
final cast must always remain an open quus* 
♦ ion. Vdgbhata in his AshlafigahWdaya makes 
copious extracts both from the Chamka and 
the Sui’ruta. The latter must therefore have 
existed in their present form prior to the 9th 
century A, D, Miidhavakara in his Nidana 
quotes bodily from the Uttaratantra. and as the 
Nidiina was one of the medical works which 
were translated for the Caliphs of Bagdad {see 
below), it can safely be placed in the Bth 
century at the latest. In is thus evident 
that the present redaction of the Surruia 
must have existed anterior to that date, and 
that it had become at that age stereotyped 
as it were. The Vugbha/a and the Nidiina 
are simply summaries of the Charaka and 
Susruta, * 1 and were written at a time when 

( 1 ) This* ilatnttriii wt mike in a tjuiliiiMJ »m* wa 

fnlljp Jipre with kuth when he (tbHrvrt Uduy t^anJ 1>utl m 
I §tk Med. brtEirhnt* tJai Wok *1* einr inrt*ii’*djn:ke 
gmrdnrt* Cfunp! tUkEl iTn Sm* Chests ytvj SimTu, Mi gliuW er 

I hm ihm diimil Ufiterhi : ilril GMfpm mxht in 
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the totter had become very old. and were 
therefore studied by few experts, and their 
abstracts were likely to be prized by the 
general practitioners. 

Wigbhafa concludes his masterly treatise 
tvitb the folicoving observation, which is 
highly significant :— 

" If a work is to pass current as auihorita- 
vi g bhii/a > live simply because it is the 

afpi«ifia product ion of a sage of old, 

why are the treatises of Chamka and Siwnita 
atone studied and not those of Bln la and 
others' ? It thus follows that whatever is 
reasonable [methodical and scientific ; is to 
be preferred.*’ 1 

Read between the lines the above is to be 
taken as an apology on the part of <»ur 
author for appearing in the field ; it fu r ther 
establishes dearly that even during fits life- 

Slimits hilr, i,t h li'hl ya*H b-t-Utidig” 11 7mI. cfr-ul morg, Ge * 1 
4 * p r 

<1,1 f.g JifukarHA, Parajara, KVHirupnJi:?, cic, wf p. xtL 

t*> * 

tiffin: N * qmffvq l w 
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time the Charaka and l he Sumita were re* 
girded Atw^v if/VA //ir rescript wm of 


and ilurtr memories had passed into the re¬ 
gion of tradition/ 

The earliest commentary of the Siimita 

f he comment lhat haS P 3Tli ' t]l > P 1 * 8 ^ 

J-ntjf StOTtHa. vi/d tO US IS kdOWII its tht* 


Bhtnnmati by Cfmkrapiiwi Datla, the cele¬ 
brated author of the medical work which 
goes by his name (about 1060 A. D). I be 
other well-known commentary, the Ni band Ha 
Sawgvaha, is by Dalwtik, who lived in the 
•■ign of Sahanapilfa Deva whose kingdom was 
situated some wit ere near Muttra. /Taivawa 
acknowledges ins obligations to the previous 
commentators, namely Jejja/a, Gayadiisa, 
BbiUkara, and Mrfdhava whose dates it is not 
easy to ascertain. 

Since a remote period the text of the 
SiUruta has been jealously 

Thfl puritj pi 

text. preserved and no tampering 

with it tolerated. Titus /felvawa refuses to 


(t } Oh the ag? Vrfgbhflte m* Wo* wntlrf iu proper hw&*g. 



recognise the authenticity of a passage, 
because an ancient commentator, Jejja/a, has 
not noticed it, 1 

We have been at some pains in arriving 
ifflM ™ ihf fljrt at an approximate age of the 
composition of the Simula, 
because attempts have been made now* and 
then by a certain school of European schol¬ 
ars to prove that the medical works of the 
Hindus are of comparatively recent date. 
Haas has propounded the bold and astound¬ 
ing theory that the systematic development 
of Hindu medicine took place between the 
tenth and sixteenth centuries A, D.* We 

0) ^hT^fsir «T»K. tflUMUl ■ fiWiW 

Odtihtie VII J. 

\tany siu-h Instance* ftiay b* riled Fur tbi? purity ihr 
Wip are inueh Ehdrblrd to ik**r. tiommnititcn. 

(a) Keh4^n wir iHinmehr weder mr him ttrischm Frag* 
fiaxBcli, oq ksnnett Wrr jatat risen Anfanjta—und rfricn Kpdpuftfcl 
aufrtiljm, twE-idlen wtfche writ mil driver Sfetarfcit d&* Entst£~ 
hsd rlv flvsiprrwutj^rhrn Wissicfisctafft dvr MciEljeii fed deti Eridtera 

vet[^#n mAl3cn H n-lmlirh dm ZirirAim* veto drr Mitlt: de* io, 
Mf 2 £ur Mfttc dr* 15 , jihrfc Lmdcfta— 1H din t/rwprfin^n drr 

]ii-L. rn Mtdiiifi, mil bnuj^riEm ll-s iuy aid Suaruta." "^rt- 

dmit mtfffiGm-" XXX. [tutifft, 
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shall see later on that this is precisely the 
period which marts the decadence of the 
Hindu intellect in the field of medicine and 
mathematics. 1 We should not have thought 
it necessary to discuss seriously the various 
arguments which Haas adduces in support of 
his views, some of which Dr, Hoemle curtly 
disposes of as "an elaborate joke,' 1 were it 
not for thi- fact that this German critic re¬ 
presents a school which cannot or will not 
see anything in I ndia, which can claim origi¬ 
nality or antiquity. In his blind zca! to sup¬ 
port this theory, Haas has been led into the 
most egregious blunders. He comes to the 
strange conclusion that the works of 
\'tig b ha fa, Madhava and .Viiritgadhara and 
others supply the germs, out of which flu- 
Charaka and Sumita have been elaborated, 
forgetting or ignoring that the former repeat¬ 
ed! v and gratefully acknowledge their in¬ 
debtedness to t he latter, 


(r) Vidt "Devlin. 4 Scientific Spirit" pp. igo-is*. 

3 
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Haas is anxious to prove that the Hindus 
Jhd the ,.f borrowed their notions of 
humoral pathology from the 
Creeks, and that the aright cs of Indian 
Medicine are to bo looked for in the writings 
of Galen and Hippocrates; indeed he goes 
so far as to suggest that the very name of 
Samoa is derived from the Arabic word 
Sukrat (=-Sokratesl, which is often con* 
foil ided with Bukrat. the Arabic corruption 
of the Greek Hippocrates," There is rer- 
tairly a strange similarity between the chap* 
ter on "Initiation 1 ' in the Charaka and the 
"Eides” of .Eseulapius as pointed out by 
Roth.’ and there is also much in common be¬ 
tween the doctrine of humoral pathology of 


0} Nw preptHleruiM b the djfmQL^ df Kiji i BfirimiX 
width Haas drrivts fmm Km, the nafitc phirr of HIpjrfKridP, 

fa) “ IncItiwlK MfldtdQtCW^lu,^ £ I>, M G, + 

44 [ RaiU, who*c kwmMgt uf ih*.- Vftdic .md, to .1 rciTAin 
extent^ rrf the Aj-Httcdic*, ErtrratiirrwH* ctieyetajjcdk, jimplr p^inl* 
tM the analogy im4 #tup» *Wt IFjcte ftl birttml, 
tmrmw* hi 1 [nfmit^n ffmn Rnth’» nrtidc-. jotiip- .11 <*mrr tt* *he 
£npi:JHsian that ih? Hindus trw c their inapifrilian m the Grr^L-A 1 — 
0 idf. de I'Ac Ail. 4 = M<Fd. Funi, May < p umi Mat- 11, 16^7, 
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the Greeks and the Hindus respectively— 
siijjijL'St in^ that borrowing may have taken 
place on one side or the other. Hut the 
Hindus would seem to have priority of time 


in their favour. 

The doctrine of humoral pathology or at 
Ti, of any rale the first beginnings 

humon! pnihaltisyr, ^ ^ be traced so fAr 

back as the lime of the A'fgveda. 1 

In the Atharva-veda, which may be looked 
upon as the parent of the Ayurveda, we 
natural I v come across ample evidences of 
an ingrained belief in the causation of 
diseases by the disturbance of the humors. 
Thus we have such terms as " Vntfkrha.' 
ix. a disease brought on by the derangement of 
the humor “ Vet a ” (wind or air), “ Ydtagul- 
tniD," Slc.' _____ 


(0 * 


■ n*i VwsnTr 1 ? 


rcuttincnfii^ t« I ^ ahnw ^ 

a ijuwnft *m™ awe* ?*• * 5,,<r ' , 11 

w*i "V" I 

( 2 , Tttt ^ t*** l^lj pui^out b f J^Ttjr i 'MHrf- P 4*> . 
The ili'K iLi'iino tra tbr (i r m, quoted ab*** “"P’« uw lta * 

lh .i:k II Ji^tr.ibk !■* il « I— 







Early Buddhist literature ako furnishes 
pni.Hudhijtic us Mdth abundant proofs of 
this nature. On gning 

through the chapter on " Medicaments" in 
the Mahdvagga, wi* are often reminded of 
the contents of the Susruta.’ From P&rini 

■Th-e ItEftrsrj- of tf«s latcrpretaiicin iif \hh hynm Is of apcamiam 
interest, becrktisf? -.t Htustrafci fnrvLbly the pjirtirubir dltKiuitt- ..j 
reFafi^r hetw^n the hymns* of the Ath-man and the prnrtiflM 
rrpufHM 3 in conncrttnn with them. Prrfesiar Weber, tndiwhe 
Stud ten. 3 V, p. 40$, l-Hin*l.iEcd the hymn tjnufrr ihe enptma 
- Gegen biurets and «peeia% by the man: in*. 

mHaate mining uF »thp product of the pUrtaU* 

after-birth, be ihrni(ght that Ihr hvnin referred to pucrperaF fever, 
^ lhr Wof * riiild Ludwig, Drr Rigvrtfa, Ilf h p, M , nr, 
m “ d thjt tJlB wa- dirert*d ngiiul icftimmathm, *nd 

Albadi*fr«s Leben, p, 390, refer* to It F a ronnrrtmn 
with the word vita Sn <he fint string which hr- would 
by^wrtttMl;' lit* .d*o MonTEfiei v*i,i wiih J wound ! etymfiJogkally. 
The eum pound vaUibhr Jjf4s rn the ftml manxii, .11 he undmtij.ndi, 
mc, " ln ' ’^ufotlfijr from wtMjnd-friM^' Gat Zimmer** |h^iy ihm 
the irord vtiii ever mean* '-mmmi ' h.-n not i.jvtainrd Ft^lf ■ y*Uj 
ii wind i !3 the b<« 3 /r vitrkntiuiiAHl (Vf44^) L* ^trojrrof .h f 
dijt ™* which Unmet fr»m wind fof Hie body) j 1 rf, hit a hyidhi 
fribnymik'diseiUt* produced by wind (in rbc body)/ in Wue'j 
Hindu Spf«m of MedTdflfl, p. 350, jmd *» CotitribuEfonn, Foimh 
S«i^. Attirr jnmm. Phil. XII. p 437* Gloamfictd 1 A. V p ^6, 

{ 1) 0l * r »t™ may hr quoted here r—" Now □I that 

tintAMafe HhikkJiu had ji superfluity of humors tn hi* body " 

—Vlnaya Te**n. pt, H, p. 6q r 
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also we cam glean technical terms as used in 
the Ayurveda, suggesting that a system of 
medicine existed in his life-time,’ 

We have thus what amounts to positive 
ftniiive hiftom'ji historical evidence that during 
the life-time of Buddha and 
even much earlier the doctrine of humoral 
pathology and the Ayurvedic method of 

"And I he b4»dl iwr v«3J tii the ventrahlf Anandvi: *A di*- 
rurhiiTni-f, .V/iJifidA r hji befallen I he human ijlI rhr Th-it tug-irA - 
bod)"—p. iqi. 

tlifc kinds uf *i3n used in nvsdfcfoe is ahu the rj€ 

ewratmgfltsi. to wtfc, feSaek caliy-nuro ftui ointment mil* 

Jaruil. Ktfn omtintnt Bid, p. ^cj, ire rjLirtJy 

ihn vime u prescribed m Khr SmrtdM and tfhtr work* on Hindu 
lietfdae, (Sfrr atnQ under afifa™, p 93 ltd* bu<dt)- 

Wrtr speciiilly fciit rriwrflcr to TatfkBxwm* wrhirib h a PAli 
f'- irrupt ft Mt id I he Sanskrit tattBjfttt »j . 

M New at (hit limr the ClihaMiag^ya UhikkKu-. rises a ^ir, 

jjic.T] nprrjdttn hi! bren forNddrrn by iht Klnwl On^. *l*rd a 

cljwttr” 

Nb tody feai yet Wn bitld enfitijjb to HfBP* ibid in Ihn 
Mahi i-jigg j tJrreif infSnrnee ran be tntrd, 

rri Tbr Vrry imm Ajurredj ihrl AjEcrmbki 1 #- expert In 
I he AyumtlJ w in Pitijith We «ivr bdow a Jisf of 
uf Hi tprbnicai tmin. 

fmre4*Tf«raivw»f*nrtw 1 *: *lt 

*1 > I * i WW; tlwrq 1 tiM 1 W * m; 
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treatment were in vogue,’ 

In the Vdrttikas of Kittyuyana also 1 4^ 
to 3rd century IB.. C.) the three humours of 
vuta (air), pitta (bile) and sleshman (phlegm) 
are ranked together 

Regarding the age of the Vi nay a Text, 
Rhys Davids and Oldenburg say : 

"Tlic Vibhanga and tin? Twenty Khandhakas 
were at that time (eirra 350 n. c.'j already held in 
such high repute that no one ventured to alter 

mi 1 (•»»; duiifo'ii*rif* 

mhi: 1 * ’ ■ . 1 *-«.« : * »rt t 

n»;=> ; ** *if«wrsw » 1 , *T#i<mot 

rtt+f ¥Jr^fl 9 * \**= , «urhs«rw^ M l I 

* ^ 1 T 

(l, The Jivilu Ki:iPnBrabh 4 L-|itf|Tj r who Ural* BiiddHll. Arrvm 

hU *«i tfifimr Imm " kjiimirabhrAjfj/* a technical term for *» of 

tbr. divide* of Aystrvedj, mpirning 4 

infant; Vi-Jr ito Mibiv.^rga, Sit. M* p. i 74 

In AKvdjfht^ha'A "Ui-Piti Huddha " we ul*0 LJ Atri. ibr 

j>js]ii_ nut uTidfrstandLnjt the ireatis* an J sw d^ flrFs 

aftrFwuds be^t iLrcy.i, wW wa* jbteto rented dEitam ’—Bell 1 * 
iratu p 11. Thi* Xtreyj fPimw*im)pnAy bw* been ibe same 
tAjfc wh* Ought Ajjnivw,!. 

■ tl) Webpi'i "Hiit. a-tnfc*: Ul" p- ata, Entrant* r*l 
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them ; it wanrtrfcf this kind is not acquired mi\\- 
oul the lupsc of u considerable time : and we think 
it h not going too far l» &aj\ Firstly. that these 
bonks mnst have breti in exisieiur. iis we now 
have thercip within thirty years, earlier or laicr. of. 
at least, 360 or 370 B- C- ,K (fnlra. p. xxiiil 

ft is therefore evident that almost before 
the btrlb of Hippocrates, the 

The T'l-jniH-p . * ' . t 

Pitied llmdns had elaborated a 
system of medicine based 
upon the humoral pathology. And yet Hass 
would have it that the Gr^ks, in the field 
of medicine as in several others, were the 
M pioneers and the first teachers of the 
world *” 1 

M Lietard very justly observes that if ii 
could be proved that the doctrine of humoral 


(l) 11 W*tin abet dnm.it d^r Bedim dir Vcnwflttflg 

gepilsiml iitf, da*a die 1 Amber dm $kutb4a awl ChajJM Jm g, 

j^rh. jpbuint Jaiben inii'un. imd #mn auf d*r a «km Sri-*- drh 
It^misEdltr, ctfr Tcitcmm dtt inciter hm AulnriWifth m 
ihrrp OratufBafirw flih denen <U* C.akn ybcrdh*timmlen. m rtdiidr 
ftirlit* drr Ami.ihme im W^f drtM. 4tu* 4ul dip* mi HVWc, W* 
aufp.P K ldrn andcTM die Grircht* wi«krdj* bfthnbm-lfcepujin Vulk 
unit die rfitcii l.efcrmekter drr Well Krirrwr! ** fld ^ ^ Cr ‘ 

Vol. >>- p 



pathology was broached in India anterior to 
the time of Hippocrates, not only would the 
originality of the Hindus be established, but 
that of the Greeks would be compromised 
thereby.' The question may therefore be 
now taken as settled for good. 

The capacity of a nation must be judged 
Concluding by what it lias independently 
achieved in the several fields 
of knowledge and branches of literature - 
Mathematics, including Arithmetic and 
Algebra, Geometry, and Astronomy; Phone¬ 
tics, Philology, Grammar, Law, Philosophy, 
and Theology. 

Cantor, the historian of mathematics, was 
so much struck with the resemblance between 
Greek geometry and the 5ulva stttras that 
he, as is natural to ihe European, concluded 
that the tatter were influenced by the Ales- 


(l) ih n ert cvidenl <|ur *E \'m arrivait nn ju ir k puuvoEr n?pirtfj 
delft de ripucjlie d 1 Htppocrote, ! , f. irrrajEmn dr 1>I ■ 
doctrine i ndaciioe^n adpitAli^ wait FitfrmMifalc, niaX 

du m£rtt* tuup,. crllc dc la nt kuylK fiiit lumpro 

mifir, piitiEjuif, cvmmc jtf it rappd]«7iE dam un instant lr> tbeap'd 

k p«j pris ideitt-liiurs de part el dVltft* 






* 

andrian school of Hero (at5 B. C\). The 
-Vulva silt ns, however, date from about the 
8th century B. C., and Dr, Thibaut has 
shown that the geometrical theorem of 1 hi- 
47th proposition, Bk. I., which tradition 
ascribes to I’ylhagoras, was solved by (In* 
Hindus at least two centuries earlier,' thus 
confirming the conclusion of v. Sehroeder 
that the Greek philosopher owed his inspir¬ 
ation to India, 1 Nor must we forget that the 
most scientific grammar that the world has 
ever produced, with its alphabet based on 
thoroughly phonetic principles, was com¬ 
posed in India about the 7th or 8th century 
B. C." As Professor Macdondl remarks: 

" we Europeans... 2500 

years later, and in a scientific age, still 
employ an alphabet which is not only in¬ 
adequate to represent all the sounds oJ our 


■ 0 Juurn As. Star, £kng IJ?7=i fh -J*. 

(Jj [it hb Irjrmmi wtvk "PythjcvnMs und ifir liuJrr.' pp 44-i'f. 
13) (ioldnJckrm P^fd h\* pt*w [it iinakril Liters 
turt." 
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language* but even preserves the random 
order in which vowels and consonants are 
jumbled up as they were in the Greek adap¬ 
tation of the primitive Semitic arrangement 
of 3000 years ago." 

h is curious to reflect that the upholders 
of the 11 Greek Cullure" arc often found 
ready, though unconsciously, to twist and 
torture facts and conclusions to serve their 
own purpose, and reserve to themselves the 
benefit of doubt as regards date ; but when¬ 
ever the priority of she Hindus is unques¬ 
tionable, an appeal is made to the theory of 
common origin and independent parallelism 
of growth* 1 These scholars seem to smart 
under a sense of injury if they have to eon* 


frj Cf "lint iifliresiatitm non veils dr t'unite dr I'esprit huttiam. 
CH.ique Jaiiqut* I'hutnnie an ttn&IPfl rirgm dt ruiMirf «r 
djMLri Sr mtm^ drtonfftan™, SI lend k pKnncf, I m^rr. b mu** 
4 ajfcir Li jneme fa^ort."'—Gflfettt d" AMftta on M Oauk*) 
Snfluefttiuin LilCTiH^ and Scientific Culture in InduT'. Bull, dr 
V Academic ko^ok dr Belgique." Sent*, T, „t4- PC 4^4 wt 
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less that Europe owes an intellectual debt 10 
India, hence many a futile attempt to explain 
away positive historical facts. 1 It may not 
be superfluous to add here that Albertlni, be¬ 
fore he took to the study of Sanskrit, enter- 


(l) In ihid nitnd df thr AirrP^ Europe-*ri then Jwlief ha* talirn 
tni> firm a HcJd be rJHiljr rMdk ilW A* Dr Jcihiimn db- 
■, r rvr> " "Modern viritfr 1 * mt* I h r moon* af liirr-itirn? thrv dime 
wiih r-L-fl-rrfrJ flight, wllb %hl borrowed (tom the mrii-iHs 
■Grftfrnr appe.it* to rac I cn be thr EV?u ill .ii n «f knowledge. 

Thank* howevrf, f« the reeiml rrtu&flrehm rtf oriental [*?>, thi* 
muinji i- fan Lfttiipp^jirFnjf. The Lfttt Frofl MtiUrr, whii 

hr |d the! htlam trrnlj in dn-idfaff betrom the rival 
Halm* r,l the Eait *nd the- Wait, in hL> J#i thu»rLv« 

to life Fnr^peiin Afliifniiml 'in Ttvme respect* .imj 
pjrtie nlar lt in rtaptfi to the grfcfttKt ihingi -p India hi* J* 

miii'li lu iparh ui as Grm 1 * and Rome, nav, I ihonfld murf 
Wt; must nr* forget, «rfcoumr, that we *r* thi- dirrH inttJIflrtnil 
heinr of the Greek*. a nd that 0*rf phil<H»phflra] b t*lnn 

from 1h* cajritflj Wt ro 0* bjrfhem. Oar palAIn fcft» 

10 the ffmd which I her have ^applied touifwmmif vttt i hild- 
hood, and, hen Co whatever enme» in ui now frum (hr- thiHight- 
mmr*of I ml <4 lngtperallj pm nddff ai metth ruduti* or Mnpgr r 
wheiher in knpiiftp mythology, nlqpon, b«F philniophy —' Awki 
Uh|E Syne" rooml isei-im, p. i 5 »^ Elacwbroe be U71 i 

" Another mdt wlltcb nfctij* *nd I hup* will, follow 

fftim our Ihrr*w4 jeqdtatlfiee »f!H thi* iVrturtl thoughts and 
I i ti.*r 4 l tifit, *ii well ils with ihi!r pentonafltir* of Qrirnfjfl prop !<■!■, (*■ 

11 hxiMstdnjf mI that prejudice wfurh umfcmMadk obtain* evrn 




tuincd notions similar to those *of Haas, 
d Alvk*lla and others, but after his intimate 
acquaintance with the literature of the Hindus 
he had to change or modify his views. We 

aiming drcfe*. En the Wc^t. " if would hr purlin p* eom 

much lu complain eiut dn^iral arholjor*, fnr instance, should 
havr -If rlci'^rti »tiupviff so admit may ndud inniicucc no 
Gf^le ibriughf or instil itlron* ns hariiug bmi tferM by Ehr 
thinker* n£ the. Earn, howryrr iinjfrsiflgFngly that privfkjgc (i 
conrHrd fq PfinffliiJIy I think I hat ihet mrc ijullc Isi 

*K— rtjfht in maintaining th.it such an Influence \» m raccpE i*i a few 
?it [imrhi entirely unproven. Dm study them nee 
many point* cf Jirudogy which arc most Knutrurtm,. -vid sKggewirc* 
ml lci*t of mwc I ha n nu munhj£Sr^J Connection: point! th-il may 
throw light lapnri the nntnrnl cmirnc of the eidiition of human 
C^flCfplioiu and Ja doing so, Mp so throw tight m il-trk COETHn 
or ehr hUiory of ihmt rultnre ™i( of which mir cwfi h-v* imro. 
]l in a rofirmon cmving filial it iv [tnpnmiblr tn knniv any «*■ 
language wdl wtEhmit At I hi" Mfne time 1 knowing another, .and t 
venture Eu think that a ftimifar remark held* gorad id Ehr ItWOryqf 
religion nr oE ethic*, or of institution*, orfrf philoiophy " 

Jl I kn.:^w of jnen who could not ConUruc m line of Sanskrit, in«i 
who npernk and write of ye«r ancient EiEcriiturc, religion. ami 
pkihroplig' if they know n grrm dc.it ntorc ih.in nny of ymtf 
tw“-c .Trotrivil* Flmv often you mint have smiled on rrjding hiidb 
IwviSti 1 The idiA that anything could ironic from the Eart 
•tajijal to Kiiropc.in thought. i,w ma sLijtrrinq-, never mten the 
mind <if these writer^ nnd henre their tiller inability to undef- 
Maud and appreciate wTiAt In easily valuable in Oriental litefaiurW- 
There II flO pfoblBEU of phitraophl' Altil rdlgloCL th.lt llW Hot 






are here reminded of the essay wrilttn by 
Dugald Stewart "in which he endeavoured to 
prove that not only Sanskrit literature hut 
also Sanskrit language was a forgery made 
by the crafty Brahmans on the model of 
Greek after Alexanders conquest' (Macdo* 
nell). 

iw^ri -1 ■nbji'rt nf dit^l arid ran»id<it 1 Sufi 4 £ hi atfimfig ¥*>■<■ nnrtrnt 
modem ! hi Eileen. We In theWm lunm .tun' *< air R.w«t 
W.irk loo, and | do ant wrirc t« deprceiai el he Khkvemeflt* of 
»hr Hellenic .uni Teutonic rmn«l. (*..« t know I hn Mm 
tlir liigtnin pr.ihl.'itu of hrlttUB thought the F-.it h i > »h*d more 
light than the WVn. and hjr and hr. tl«'|*-n<l on It. (hr VVrri will 
hnvr to acknnwledgn ll. Them 1* u ‘rry .Me article in llw It.l 

nwnVr .0 the <J*> l!)Sr ''' 0r C ' ,i,d '’ 

■ Philosophy fd Religion,' Or Cdrd U a irpmwnnrtl rr mun rn 
F n|; r:.n.t .mri mn f.imiliJir than Knpl i ibnirn with thf «l»d 

Wi.tft of modern Geflwn pWltw .phrr- Am! whal ihe l.i-t 

MM* 4 , which ar. Clint arrive and of wfclrh «rp (ho 
firrit* approver I Almost litcolljr the Whiuiln doctrine »f 
the LTpwiSth-vU 1 Hr Cited writes: * HH |M*t in lhi» renhnd. 
Jlinn at Kit I hat 1 hilly gain Wyurtf. (# >» •>**■ '*«** * T 

give up Hit lulUrlhc uniti-nal and iheidinr life of (tuna. JM 
that to which wr thill mrwnder ourwlee* ia in trail! > our truer 
w|f ' AllH Scjjrun ■ -Tlw knowledge *nJ hire of God ti the giving 

up of all (hcmjjhl* and feeling* that behriig to me *! ■' mt « IndivU 
diiul hII, a.t.d ihr i jentiheatinn of m; Thmighii. ami being »ilh 
that which is *hn*e me. vrf in me—the universal W a»»nlute wlf, 
which u M,.t minor i«n. but in which nil mletlifent bnpg* 
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Those who attempt to prove' that India 
owes her civilisation—or at any rate such 
advance and progress in the arts and sclents 
<;s which make civilisation worth the name— 
to Hellenic influence seem to be only one 
degree removed from a l Jugal* I Stewart. 

After all. we are afraid, too much has been 
made of the resemblance bet- 

Tbo nnnlofy more 

sRperfidPii r th*n ween the fireeK and the 
Hindu theory and practice 
of medicine. The analogy is more superfi¬ 
cial than real, and does not seem to bear a 


.ililur futii I hr rcalittVtjcm niy 4 ftf [hdr nature * fp. 357} 

I n*t d not tdl yon nr an f tin* 1 v-'ho Itfiow* the UpaitLshuls turn 
utweffuElv thr ihitti* doctrine. lh« docfcffoc of the Atm A and 
Pfir.im'itnnAik w.n put FurtFi by yon r aid RisJm, 

" Mmy yiMir» .i|oJ vfftiiffd to *haw jImi Oiv fivMDfffllvrd 
svllbjjium fit ftif Indian ftyijn philiisnphv ip the bo*t Fnrm thni 
4-jti Ln- given Id ihr lyHogism of Inductive lngk\ But Earojrtan 
tt^irians pyinnnt pcs vvtr thr idea tb.if Utafc i* tm Jojjiv Like that 
ut uur lehool-tnai, and thnl tvery 4*-vi Jibuti frmu it is a mirtnJt* 

M Tha *amm conceit runs through almost ^kll tliait li» writtcln pm 
Jfldi*, India m*fba patrtmiKd, lame wwk* of Indian perntj and 
^Siit&iicjphiT* may br I'.i'Urd clever and curimin, but to recftgnift in 
anything rhp supeffitiritjr nf Indian thought, of I he wisdom i»f 
Indian native- spin! mi, that I* oil of Ota qye^tron, 

" Bio- Ksmyi -" Letter to K. C. Sen. 
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dose examination, J he Hindu system is 
based upon the three humors of the air, the 
bile and the phlegm, whilst that of the Oreek 
is founded upon four humors, namely, the 
blood, the bile, the water and the phlegm— a 
cardinal point of difference.' 

Next to the Charaka and the Sumita, the 
Vigbhan medical authority, who is 

held in the highest estimation throughout 
India, is Vdgbha/a, the author of .‘WnftgahcU 
dava (/U, heart or I he kernel of t he eight 
limbs or divisions of the Ayurveda} Indeed, 
in many parts of the Deccan the very names 
of Charaka and Sumita were forgotten, and 
Viigbha/a is looked up to as a rwa/etf 
author, and this is one of the reasons which 
led Haas to conclude that the former suc¬ 
ceeded. and owed their inspiration lo. the 

<!> Cf. 1 VIY a dan* J e rvtp* qniire taunnrt* = lr Mtig. 1* 
feau rt h T. til *** 

Uitr* # Af®in '‘If* nojtrir hiitiifwrn, b<| r- pKli^mr 

«t a*u» J F ai dArroRtctf coRimrat *1 pout?™* tutim *mpw*l«A 
dgni f«trlca jdjmfniFi d f« bt-MiJii'. ”/W- p SS? 
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latter’ (see ante p. xJtxiii). 

The treatise of Vagbha/a may be regard¬ 
ed as an epitome of the Charaka and the 
Susruta with some gleanings from the works 
of Bhtla and Harita, and contains little or 
nothing that is original. 1 In Surgery alone 
the author introduces certain modifications 
and additions. Mineral and natural salts 
chiefly figure in the prescriptions along with 
vegetable drugs ; mercury is incidentally f 
mentioned, but in such a perfunctory manner 
that it would not be safe to conclude that any 
compounds thereof are referred to. There 
are* however, a few metallic preparations 
recommended tn it, which would presuppose 
an advanced knowledge of chemical process* 
es. 

The opening salutation of Ash/auga. 
which is addressed either to Buddha or some 

*i) H An dir fftdJc d« uln» Vwangfl bcnmlHei* SiwttJia 

wfl/tk P><h unlniltHilrfiVb ^ ngihs/da v * Hippo- 

hriii-ri uiie) 4ie Jrnl3sirlw iIkb ^StltcSjiIfcsTj S« D M | fi.* ^ 

Jl. F r * 4 y 

S*i\ huwevw, jrrtlr p. XKiic, f*x* iwtr- 
(j> ttTffnn ffi p &. 
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BudJhislic emblem, clearly reveals the religi¬ 
ous faith ul its author, there is a tradition 
current among the learned Pundits of S. India, 
“ that Vngbha/a, formerly a Brahmin, was 
pers jaded by a Bauddha priest to adopt his 
religion, which he embraced in the latter iart 
of his life.' H Internal evidence also iully 
supports our authors proclivities towards 
Buddhism, 1 and he seems to have flourished 

(r!i PrtfFjifrttj Vaidjmk^abdarindfe ii. p. & 

(3> Srr thr flumettMia quoted bjr Dr, KmHIc in hi* 

Introduction to Vajfbha/di pp, M • ■ 5- 

Tht femirkiible passage we havr riled obCv*, Lit which our 
auibot immu the djlat every man So think for himself (f>. t* 

quite it; ketpicig with ihe rational jafic -age iti which ht livrtl, and he 
further tAucrm in fhr *npv p pirtmr ikai u medicine wilt have ilR 
fffiipaej" nil ifn k sjtsw hy vh&mxixw il is prratribed, be hr Rr^hitta 
hi-m-M'IF Or anybody rbr. It should In? commended tfr tho*r wht! 
iirte Tcwf in admiration over the "kern Ifttrifett rr of i’amkara, 

who does not find h better Weapon it* fighi with Kii opponents than 
Jin xipprul to ths Vcd*w und caber wCTipfuin, «x foot IWt* U 

p m 

Tqil 1 ^ 

5.HI W«T UIlH «tfl '! 

*i ifctfjhnf*; I 

w'wmsaiii Nil gNaNfiNwii t 

Utla/i XL. 1$<U ht«. 
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at a time when the religion of Sikya Mum 
hdd its own in India. The Chinese pilgrim 
rTstng speaks of a compiler of the eight 
divisions of the Ayurveda—possibly this may 
refer to Yaigbha/a. 1 

Cordier, following no doubt the authority 
of i V f aidvahajabdasindhu,'states that p accord¬ 
ing to Rrijafrrailgini, Vigbha/a lived at the 
lime of King Jayasi/uha (1196-1218 A. D.) ; 
this view is quite untenable, and it is one of 
the many instances which would go to prove 
that KaJha/ia in writing his Chronicles had 
often to draw largely upon vague traditions, 
and hence his dates arc to be accepted atm 
gram* stffix.* 


(!) ^Thpic eight inn* formerly fc*L*Urd in etjeht boota. but 
lalely a m^n epitomised them umt made them iolo rmc bundle-" — 
ITsil3 S s M flrcctfda id thn BtkddhErt RellgW hy Takakaju, p 13S. 

<l) The mlM mt Sutkrit Mttuilait; ihr lid* A. M. Sirm, L* 
dk^uinj; rhr age al Kthb^iimi cEErtcards ihe authority of 
RJjUtditagini and otMMMrtfeai—^ f do hetfsee ."uiy valid reason for 
regarding il aa a hl^tiricaf inflhurkj for till it* *e iiitmishui and 
1 ha 1 mutt \ tram the more my view im ronfirmed. 1 The n Attic df 
WiyMuifiii, fwwFVit, docs no* f-Tizur in SErin 1 * edition of jPJ;,, 
which may be priaqou nc*d 4* tht ituiat reliable that hai yt* 4 p- 
petrol. 
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Csoma de Koros was the first to anmu n- 
cg that the Thibetan Tanjur contains among 
others translations of the Charaka, the 
Sujrata, and Vigbha*. 1 Georg Hulb, who 
has recently critically examined the contents 
of the Taniur, concludes that the most reef nt 
date at which it can be placed, is Sth century 
A. D.“ This is In agreement with the fact 
that the Vitgbha/a was one of the medical 
works translated by order of the Caliphs. 
Hut no positive information as regards the 
most distant date is yet available Kunie, 
from internal evidence, is inclined to place 
him “at least as early as the second century 
before Christ* 

That Hindu Pharmacopoeia in the 7th 
century ran on the lines of 
iTSrjth the Charaka and the Sumita, 
and did not include any da* 


( 1 } Joan, AiiUif 5nr xuvit. (iS3S> 

(?) Ztit-dnU uvmjt. Gcs, T. I«i>, pp 

( 3 ) Regarding liic bibliography of Vigbfc-ife, *« (wo stK,ft 
mon'ngrA|ih5 by Or P.lmyr Cordirr: oho Jufcu Jolly 
Qudlcnlttimle dor initiation Median," 1 'Vipfofn, Zdt-deni, 
Miirg Gw LIV. pp 30D-7A 
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borate metallic preparations is evident from 
the testimonies of Vib/a and of the Chinese 
pilgrim, I-Tsing. Thus, we read in the 
liars ha- Char it a : "among their number, how¬ 
ever, was a young doctor of Punarvasu's race 
named Rasayana, a youth of about eighteen 
years of age, holding an hereditary position 
in the royal household, in which he had been 
cherished like a son by the King. He had 
mastered Ayurveda in all its eight divisions, 
and, being naturally of an acute intellect, was 
perfectly familiar with the diagnosis of diseas¬ 
es {”* I-Tsing also records : “I made a 
successful studv in medical science, but as it 
is not my proper vocation, I have finally 
given it up." 1 In his rules on giving medi¬ 
cine he further lays stress on abstinence and 
fasting and recommends such drugs as the 
myrobalans, ginger, pepper, liquorice, etc. 


(l) Cowrll and ThiMHM fc Tran* pp, 1^3,144. 

Tnkakaiu 1 j "R«^ecIb of the lly* Buddbjit 128, 
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In both instances, in vain do we look for any 
metallic salts, which form the leading fea¬ 
tures of the later Tan trie and la tro-Chemical 
Schools, 1 


11) Kftwevif, brE.iw under ihe mjirjntuJ hAri-nlmg - 

** The jjjec ui iht Timtos during amratj. 





CHAPTER III 


The Transitional Period 

Circa Soo — i/oo A. D, 

VzmOA and Chakrapajvi 

\\c now come upon a period which deter- 
m.o« the parting 0 f ra y, in , he proRrKis of 

Hmdu medicine. Hi,hmo « have been 
chiefly conceme ' i wi'h herbs and simple, and 
* few readily available pallets „ f the 
ral kingdom. About the year , ojo A. I. 
Cbakrapm, Dana, himself a learned commen- 
refor of both .he Cbaralia and Susruta. wrote 
the celebrated medical .realise which bears 
be, name. Since the day, of Vagbha/a. 
metallic preparanon, had begun slowly 
creep into use. and a, the time of ChalrrapM 
and he, predecessor VVfnda. they had so 
reestablished their Claims that they could 
SCr *" or «h Thu, we lind from 
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ihc tenth century and downward every 
medical work more or less recommending 
compounds of metals which can onl) bt. 
synthetically prepared. 

It should not, however, be forgotten that 
Sujruia at times shows a knowledge of 
pharmacy, unsurpassed in the later Hindu 

medicine. 

Although Chakrapani belonged to the 
Brahmantcal creed, Ins writings show a 
decided leaning towards Buddhism. Thus 
Maghadha itself is named 
the country of the Mahibodh); we ha ve alg 
such expressions as 

^fiT. I This might well be expect¬ 

ed, for Chakra pAwi's father was physician 
to king Nayapula, the successor of Mahiptda, 
who ascended the throne about 1040 A,D.' 


(1) Tht? sutler. fertarvtfely f«c *******> hM 

»» acrtmnl at himwilf in a coluphn*i 

■ntravw ' 





Both VrmdaandChakrapitwi mention Nug- 
urjuna as an authority, and they follow closely 
in the footsteps of Charaka, Susmta and 
Vdghhafa ; but at the same lime i hey are 
amenable to the influences brought to bear 
upon medicine bv the Tantras. 

Indeed, they go so far as to recommend 
the uttering of the cabalistic interjections of 
the votaries of the Tantric cult with a view 
to increase the efficacy of some of their pre¬ 
parations.* (see anti * p. L) 

Dr. Hoernle observes : 11 it would be satis* 
factory to be able to discover what 

wn'ttj «F*ii«lwfl 

" Tlie uuEhur this work i» Sri C, I 1 -, who tn4oa|pMQ thr 
firnSJj of Lodhrivatl find Who II younger brother ol BHpifiu and 
thr ihjti of the Mipwinlendtfnt vS *h* kiiehrn of the 

King of GquT. m ftr^.icding ihedateuf Nay-ipriJa, Wr Cunning- 
hiim'i H ArttUKflkgfrfiJ StifFey of Judin'* NL p. 219, jtia Juurn. 
At Sot LX. Pi. !, p , 4>>. Life of Aiwa h T S, C. Di^ r 

(l ) *0 H*' tS^H^T fl^miTT - 

wT *nu w t* *r*r 

|fl S?|fl U* | 


PounA&l p. 




the sources were on which Chskrapnui 
drew for his compilation ; they tire not speci¬ 
fied anywhere, I believe, in his work- h 
is not easv to account for the above remarks, 
seeing thru Chakrapti/n distinctly mentions 
that he has modelled his work on the Siddha- 
voga of Vrinda, ’ and that he draws largely 
upon the Charaka, the SujtuU and the 
Vugbha/a, all of whom he quotes verbatim 
and at length. 

The religion of SKkyamuni inculcates the 
alleviation of distress and suffering, both 
moral and physical, as one of the essential 
articles of faith, and hence we find throughout 


‘’KffT* A** 1 

«nfi=wn Fm^f hi fir HtTswrni 

qqHHirq JH’ri II 

"qY Htlflmv arql " "HI ■ **. I 

“wl* 

“hT *** * » ^ r " 

WUHlFMlT: 1 

(t) jiiunt. As- ti)c B™)!' I'N- JH. I, |» IJ^ 

[;) a: 

mil ‘qfoftl H-t-lHuXl - 





Buddhistic India hospitals attached to the 
numerous monasteries for the treatment of 
man and beast alike. 1 2 * It would also appear 
that inscriptions were engraved on rock pillars 
giving recipes for the treatment of diseases. 
Thus both Wmda and Chakra pibn speak of 
a formula for a collyrium as inscribed on a 
stone pillar by NigSijuna at Pataltputra ; 
STITTT^T^r 5 * F«rf%r7T I 

Chakra pitwi bases his work on (.hat of 
pwtrtfcd.Hof Vn'nda, who again follows 

VWnda. closely the order and the 

pathology of the Nidana of Midhavkara. 1 
It necessarily follows that Vrinda was a 
recognised authority at least one or two 
centuries before the time of Chakrapnnt 
and that the former was preceded by the 
Niditna by at least as many centuries and 
thus we hare internal evidence of the exis- 


(1) * F Emjwlm the Kintf Piyailmi, be-Iurod of the Godj r 
h’ts ^ftjvitjni rrtrtiSdnci uf twu iorti, Emndirine* Tor men .ind 
mddidnti For animjita, rr Edict IL erf Alpha. 

(2) WfjiiLi himself Jiiiniifi this t 

I** « * » II 



tence of the Nid Am in the eighth century 
as the lowermost limit—a dale which is 
further corroborated by the fact that the 
Nidtlna was one of the medical treatises 
translated by order of the Caliphs. 

As regards alchemy in India in the Xlth 
century, we cannot do hotter 

Alchemy in the than quote h> ixtenso Alberti- 
d^eath un*** ^ who was welt versed in 

Arabic and Greek astronomy, chemistry etc. 

n The Hindus do not pay particular attention to 
alchemy, but no nation is entirely free from il, and 
one nation ha* more bias for it than another, which 
must not be construed as proving intelligence or 
Ignorance; Tor we find that many intelligent people 
ate entirely given to alchemy, whilst ignorant 
people ridicule the art and its adepts. Those intel¬ 
ligent people, though exulting boisterously over 
their make-believe science, arc not to be blamed 
for occupying themselves with alchemy for th«r 
motive is simply excessive eagerness for acquiring 
fortune and for avoiding misfortune- Once a sage 
was asked why scholars always Hock to the doors 
of the rich, whilst the rich are not inclined to call 
at the doors of scholar 1 The scholars' he 
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answered, ’ ari- well aware of the use of money, hut 
the rich are ignorant uf the nobility of science.' 
On the other hand, ignorant people are not to be 
praised, although they behave quite quietly, simply 
because they abstain from alchemy, for their motives 
are objectionable ones, rather practical result of 
innate ignorance and stupidity than anything else, 

“ The adepts in this art try to keep it concealed, 
and shrink back from intercourse with those who 
dt> not belong to them. Therefore, 1 have not 
been able to loam from the Hindus which methods 
they follow in this science and what element they 
principally use. whether a mineral or an animal or a 
vegetable one, I only heard them Speaking of 
the process of sub/tatat ton, of eatcmotioH, of a nitty- 
sis. and of the waxing of (ate, w‘hich they call 
tn their language "tulaka,” and so I guess that they 
incline towards ill-- minemlogical method of 
alchemy. 

" They have a science similar to alchemy which 
is quite peculiar to them, They rail ft ftasdsana. 

3 Wflr<1 composed with rasa U, gold. • ft means 
an art which is restricted to certain operations, 
drugs, and compound medicines, most of which 

f«) &*, tmv^rr, p 19 , for ,J, B ^ , hc tefm 
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arv taken from plants. Its principles restore the 
health of those who were ill beyond hope, 
and give back youth to fading old age, so that 
people become again what they were in the age 

near puberty; white hair becomes black again, the 

keenness of the senses is restored as well as the 
capacity for juvenile agility, and evert for cohabit a- 
lion, and the life of the people in this world is 
even extended to a long period. And why not? 
Move we not already mentioned on the authority 
of Patanjjali that one of the methods leading to 
li be ration is Rasivana? What man would hear 
this, being inclined to take it for truth. and 
not dart off into foolish joy and not honour 
the master of such a wonderful art by popping 
the choicest bit of this meal into his mouth?" 
Sftchati’s Trans. Vol, t. pp- 187-88. 



CHAPTER IV 


The Tantric Period 

Circa i too ArD.^jjoo AM- 

Bc-forc we proceed further it would be 
advisable to take a hasty 
^CMgnoffteTta. glance at the origtti of the 
Tantric Cult, as Indian Al¬ 
chemy very largely derives its colour and 
flavour from it. In almost every country 
the progress of chemistry can be traced 
to medicine and the belief in rhe artificial 
gold-making,—the search after elixir tr iter 
and the philosopher's stone. In India, 
however, these ends have played a secondary 
pnrt in promoting a knowledge of the chemi¬ 
cal processes. Here the origin of astronomy, 
geometry and anatomy is to be sought in 
the exigencies of religious rites. 1 No less 


io Cf. the remark by Dr. Thibaat on the 




is the ease with alchemy. We have already 
seen huw lhe Atharva-veda deals almost 
exclusively in charms, sorcery, exorcism of 
diseases by means of amulets and so on. 
U is sometimes supposed that the AA. 
represents the latest of the Vedas. This 
is evidently a misimpression. 1 The truth 
seems to be that human frailty has always 
fought shy of the tedious and laborious 

methods uf gaining an object, 1 he spiritual 
hankering as foreshadowed m the prayers 
of the Rik t and later on so fully developed 


" It if well known ti* «t ^ly Indian BT* a ' *** 

and Hit-1 h 4 « f—, 

lMV ™t lhal ******** ’ 

Wdw^lp whm *r try to f- It* . n^n ,1 

du« d. P ™ al - of t—Wff •«* thf l ^ n * h z~7^ 

with such rem.'irkftt'le •»—- M*« ""TV" 

Origin may be vUlWe in tic St*n* of tic t’™*■ M k 
dtLw/may to*. O— ** sneering M - J«™' 
As- Sac** (iffyjS Vnt. XI-IV. part 1 . p. ”7> 

O) As Bloomfield «nU*fc*t—Tier* " nu ^ 

thn oldest part. the K, V, ^ the mo* af«ent Hindo 

—* W-d^b.-lude ^ 

entitled » any of ' he * lVen to 

Intro, lo A. V. X- pXX. 
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in the Upanishads, represents only the 
aspirations of the few cultured /?ishis. The 
bulk of the people have always sighed for 
a royal road to salvation, hence the neces¬ 
sity for an A.V.; as Emerson appositely 
saj's in his essay on Demonology, “the 
history of man is a series of conspiracies 
to win from Nature some advantage without 
paying for it.” Aiharvanic rites have there¬ 
fore more or less held sway over man¬ 
kind in every age and dime. As the Aryan 
conquerors began to settle in India and 
came into frequent contact with the abori¬ 
gines, they had unconsciously to imbibe 
some of the gross superstitions of the latter, 
and thus j n course of time a superstructure 
of monstrous growth sprang up, ready to 
swallow even the purer and more othodox 
creed. Hence the protests recorded from 
time to time in the Mahiibhurata and in 
the law-books against the vulgarity of the 
aims of the A. V''. and the refusal to accept 
its authority (see auiv p. viii). But on the 
other hand, by virtue of its profound hold 


upon popular beliefs and because mdispen- 
sable sciences like medicine and astrology 
are Atharvanic by distiction, the °uri i 
Veda has always retained a considerable 

following- ‘ H ™ to E , urope 

middle ages, we find the professors of the 

*■ black art ” sharing a fate similar to 'he 
priests of the Atharvanic rites,-—-now 
openly received into the bosom uf the holy 
c hurch---now anathematised and flung 

into prison- * , 

In the Sanskrit Literature whenever there 

is any reference to sorcery or magic, H « 
generally laid to the account of the A, - 
lot in the course of time the wo.sh.p of 
Siva came into vogue, which meorporated 
much that was noo-Aryan m chamcte,, an 

which seems to havngot blended w.tb A, t- 
(,j Bloomfield:-1 *1™ l° A- V. ^ 

Tlir "~* a * ' B ’" h ’ P , - RtB , fr Race litre VMol 

. figrSSSPSss* 

Chtmr i. 63- 






rites as modified by changes and require¬ 
ments of the time. The original inhabitants, 
" the Dasyus are described in the AV'gveda 
as non-sacrificing, unbelieving and impious. 
They are also doubtless meant by the phal¬ 
lus-worshippers mentioned in two passages. 
The Aryans in course of time came to adopt 
this form of cult. There are many passages 
in the Mahnbhurata showing that .Siva was 
already venerated under the emblem of the 
phallus when that epic was composed," 1 
Hy the VJIth century A. D rp we find 


.Siva’s worship well established 
in India. In the life of King 


Tfljitxi** nEejt 
prcvalfot in the 
seventh t‘r:jstupy 


Harsa by Vilna there is a gra¬ 
phic description of a weird ceremony performed 
b_\ a .S.iiva saint named fihairavfichiirvva 
Seated on the breast of a corpse which lay 
supine, anointed with red sandal and arrayed 
in garlands, clothes and ornaments, all of red, 
himsdf with a black turban, black unguents, 
black amulet, and black garments, he had 

(s:> MirdundJ r \iiti Siiiik, Lk \p jj - j . 




begtln a fire rite in the corpse’s mouth win m 
a fllfne was burning,” 1 In the dram; of 
MiiUtfrrrfdhava by Bhavabhi'ui (690 a.i>. ■ « 
Ka' <* also references to similar riles. 

\u e have here the outlines of what has fit en 
known latterly as the Tantric Cult-* curious 
admixture of alchemical processes on the one 
ha 11, and grotesque and obscene and sen e- 
timos revolting rites on the other—all centred 
round the worship of Siva and his consort 
p^vati. The sidelight which is thrown .r 1 he 
life of King Harsa and the graphic account 
left by his contemporary, the Chinese pilgT m 
Hiuen Thsang, enable us to dratv a picture of 
N, India in the VUth century A.D. It has 
hitherto been taken almost for granted that 
Buddhism was expelled from India by the 
persecution of the Brahmins of the Renais¬ 
sance period. There may have been zealous 
bigots who now and then went the lengt ol 
hunting down Buddhists ; but the concensus 
of testimonies seems to be that both the 


{t ) CowUI «l* Thom»’ -I<* »*» P ‘* J " 
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people and the princes generally maintained 
an attitude of philosophic toleration towards 
the creed of Sakyamuni even so late as the 
Xlth century A.D.' The causes which 
brought about the extinction of Buddhism in 
The causes which India worked from within. 
rxiinctian The purity of life, and the 

austerity of practices enjoined on the followers 
of the creed, become in the long run irksome. 


ft) Cf- "T-h* jnnitil report of thi* A4ttte Soc. fn tapd — 
iL TKr copper-plme oE M id rmapnln which ha* jusC 3i*rn 
referred to h interesting jiEnti from a^ocLologlcaJ puint pf view, 
We fcoow that all the Poln king* were follows of the Buddh^t 
jind [h4t it wa* during [heir reign that Buddhism flnuif 
*hrd foe tin? hrn Ume in India. .Vow the gram reeordfd in lhe 
piate W» made by MadanapiJa Co a Brahman m a tUMiita nr 
humonHum for ba-Hpg read ih* Mah^bharata to the <p 4 «ri* of the 
J(injf'a hirfffl Thb ij one moi> f.iil, in qddilicn to fit hen prr- 
vi L >ij*ty known, *hn-ing the intimatr connexion lhal exited m 
Ihr time of R^ddhiti king* between Buddhism and Hindu. 
|«n F a connexion that rciuEtaJ in the formrr losing mme and 
more tea ground against the tetter, and that thu* prepared the 
wpffft the f&aJ dHtruetiEkfi ofRuddhtmi hjr the Mohammedan 
Invjuinn. ' p *6. SimiJar eviilenn- n a lac aflunJed hy ft.,]. Tar, 

■ Kalhatm does not hesitate to nsfw t* ihe Bcdhi- 

•4-Tttras of (o RuJdki himjelf ,it thr comlmtcra of all being*. tic 
embodiment.* of perfect charity and nobility of fed Eng They are 
Ctn him beEngi, of a^ohitc goLHine%*i "who do not feel anger even 



The monasteries degenerated into hot beds of 
corruption, so much so that the semi-savage 
Mussulman conquerors felt little compunction 
in put ting the inmates thereof 
* t0 t he sword. 1 Hinduism also, 

which has been noted in all ages for its as¬ 
similative and elastic character, swallowed up 
the remnants of the Buddhists by acknowledg¬ 
ing the founder of their religion to be an 
Avatara or Incarnation of Vishnu. 

We have seen that the A.V. rites as also 
thfTantfic culls cover almost identical ground; 
both had their origin in the attempts at 
popularising the religion among the masses 
by appealing to the baser or the less refined 
elements of human nature. An enormous 
bulky literature has thus sprung up represen¬ 
ting this corrupt and effete outgrowth of 


^nie th*- *io«r H toi 1" *“*■« htm 

Intro, p. $ 

{[> A«wdlnjt 10 WadJ^tl ill* I**** with A™* 1,e “ h '" rr " 
m lMkr n fnr tdoUl™* nrul.mln. -d "Mb. 

A* Sot" Wtl- pk P *■ 



Ite -jminism. 1 There are however two distinct 
classes of Tantras—Brahminic and Buddhis- 

T.oim-tiMh. tic—dealing in magic, afehemy, 
dh^ aBj B ’" 1 ’ orrery, and allied subjects, 
tvh eh will claim our attention here. The causes 
w r hi ’h favoured the rise and progress of the 
Hindu Tantras equally contributed to the 
development of the Buddhistic, " only in 
the latter, instead of .Viva and Parvatf, 
a Buddha, a Tatliagata or an Avalokitesvara 
is often addressed in the invocation as the 
source and fountain of all knowledge. We 
have also a class of Tantras which is an ad¬ 
mixture of Buddhistic and -Vtiiva cult. A 
notable example of which is afforded by (he 

£fj TmtfW ap in Kiifflir aIm> l which In 

KJUniir i» stiJi How* I y coiim'cTnd with worship, mm* nho 

ttihn.it wtll known to Kalliiwa: Ktcin’i Intro, to Rnj, T;ar 
p. Sc-- 

(!• Cl ‘Pcnar dei Mprit* ^rrrtsicn tt ignoraals,. 4* E-els 
liver* oftt CcrtaiMtineftt plus de ralnirqua J» EtgrfiHr* TTtorflJei 

pr^mim trrnp* rlu BuddM*mc Ih prom^leni dr? 
icTnp wrlj « . ik italExfosi ftH fio A re hns-ol o de 

nipetMkiQhi, A ftt flJHOiir dn pmuticpiea par leqitel 

mVspdmr It tcOlfmCnt rn cE tuqueI nt rfpcmdaM 

qii fmparfriitrn^rtt 1i jimpliritf dit Buddhtamr pfimUlt " Buraouff 



Mahukdla Tantra. 1 Rasaratndkam, the 
authorship of which is ascribed to Nagdrjuna, 
also belongs to this category; this work as 
well as RaaArwava, a Tantra of ihe Aatva cult, 
will claim our special attention, as they 
embody much valuable information on 
chemistry. 

What is St ihai made these Tantras she 
repositories of chemical knoivledge - J 1 he 
answer is given in the words of RasSrwava ilk. 
sea of mercury) itself, which extols the virtues 
of mercury and its various preparations 

» A sit is used by the best devotees for the highest 
end, it is called pirada (quicksilver),’ 1 

- Begotten of my linfa* it is, O goddess, equal 
to ttie- It is called raw because it is the exudation 
of my body-" 

“'ll mav be urged that the literal mtcrpretaiton 
of these words is incorrect, the liberation in 
life being explicable in another manner ■ ns 


-"!nl<0 ■ rhift.da Hiiddhlwne lad-" P 4®, Regard, ns Bn*bu»lic 
r*nlr» and Ihfiir retilioMbip *° Suva 1 mi«*. « * 
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(l} laird- Hiirt. Buddb. Ind., p. 4 &n 





objection is not allowable, liberation being set out 
in the si:* systems a* subsequent to the death of the 
body, And upon this there can be no reliance, and 
consequently no activity to attain Lo it free from 
misgivings. This b also laid down in the same 
treatbe. 

** Liberation is declared in the six systems to 
follow the death of the body-" 

« Such liberation is not cognised in perception 
like an emblic myrobalan fruit in hand/' 

*■ Therefore a man should preserve that body 
by means of mercury and of medicaments, 1 

A few more typical extracts arc given below 
w hich will throw further light on the subject : 

*■ The bodv, som«- one may say, is seen lo be 
perishable, how can then its permanency he effected? 
Think not so, it is replied, for though the body, as a 
com plexus n-f sj\ sheaths or wrapper* of the souk 
is dissoluble, vet the body as created by Mara and 
Gauri under tile names of mercury and mica, may 
be perdurable. Thus it is said In the Rasahr/daya ;— 
** Those who without quitting their bodies have 
attained to new ones through the influence of Mara 
ami Gouri (mercury and mica), arc to he praised a* 
RasosidMa (alchemists). All mantras arc at their 
services/* 
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** The ascelic, [herefore, who aspires to 
liberation in this life, should first make to 
himself a glorified body. And inasmuch as 
mercury is produced by the creative con¬ 
junction of Hara and Gauri, and mica is 
produced from Gauri, mercury and mica are 
severally identified with Hara and Gauri in 
the Verse :— 

“ Mica is thy seed, and mercury is my seed ; 

41 Tl>e comhinmion of the two, O jjuddes#. is 
destructive of death and poverty. 1 ' 

41 There is very little to say about the 
matter. In the Rase Jf vara si ddhtmia many 
among the gods, the Daityas, the Munis 
and mankind, arc declared to have attained 
Ur liberation in this life by acquiring a divine 
body through the efficacy of quick silver.” 

m Certain gadst* Xfalic?X=a anti others l curtain 
Daitva&t Kftvya (SiiktAcKin H a) h and uth **rs ; certain 
sages. BAlakliilyas ;.nd others : certain fcinp. 
Soiiu-svara ami oilier ^ ; Govinda-Bhilgaval. Govin- 
danftvakn, CHarym/i, Kapila, VyAli and others— 
these alchemists, having attained to mere rial bodies 
and therewith identified are liberated though alive." 

“The meaning of this, as un tided by 
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jiva to Parvatf, is as follows 

"The preservation of body, 0 Supreme goddess! 
is obtained by mercury and by (the suppression of) 
breath. 1 Mercury, when swooned > cures diseases 
and when killed, restores life to the dead. Mercury 
and air when confined* enable a man, O goddess, to 
fly about. 

ft The sw&omfig state of mercury is thus 
described 

“They say quicksilver to be swooning when it is 
thus characterised.— 

“Of various colours, and free from excessive 
fluidity or mobility (see p. 74}* 

11 A man should regard that quicksilver as dead, 
in which the absence of the following properties in 
noticed.— 

“Wetness, thickness, brightness* heaviness, 
mobility. 

“The J*xed condition is described in an¬ 
other place as follows : — 

"‘The character of fixed quicksilver is that it 
is: — 


(l) Cvwfl! »mU Cedi'll tnflsJiire GXW iitnjp-tjf ^air 1 

We m 1 Odin** tQitudKKowrnr, that rt i» uvd In the **«* of 
r Usitifik* maitTfls — nrwvm of YdghpilflMjilij. 
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"Continuous, readily fusible, efficacious, pure, 
heavy, and that it can revert to Us own natural 
state.” Cf. p. 247- 

“Some one may urge : If the creation of 
mercury by Hara and Gaurf were proved, it 
might be allowed that the body could be 
made permanent; but how can that be proved ? 
The objection is not allowable, inasmuch as 
that can be proved by eighteen modes of 
elaboration. ‘Thus it is stated by authori¬ 
ties .— 

"Eighteen modes of elaboration are to be care¬ 
fully discriminated.'' 

"In the first place, as pure in every process, for 
perfecting the adepts." 

And these methods of elaboration are 
enumerated thus.— - 

“Sweating, rubbing, swooning, fining, dropping, 
coercion, restraining," 

"Kindling, going, falling into globules, pulveri¬ 
sing, covering.” 

"Internal flux, external flux, burning, colounng, 
and pouring” 

"And eating it by parting and piercing it - 
are the eighteen modes of treating quicksilver. 
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H Th(?fe treatments have been described nit 
leogl h jy Govinda- BJi Egavat, Sarva jtia- 
nlmttva^i and the other indent authorities, 
and are here omitted toaroid prolixity* 

“By the science of mercury is to be 
understood not only a l ranch of chemistry 
alone, but it is also tn be applied to salvation 
by means of {ithavtdha* Rasirtfava says.— 

' You have, 0 God* explained the killing of 
metals. Now tell sue that pr>ccss of iit'havcdha by 
means of which Sirin! Icu onto ioti is effected. M+t- 
€tiry is eEjmdly to be applied to metals and body, 
Fir^t make its experiment cm metals ant] then 
[having thus exp^H nee] apply is to the 

body,' * 1 


fl) Wn- hwr in iw plawi utapted Ccwwdi and G^Y* 
lraM of Snra&Mtnntsmmgnhn, hut fife rniukiiitg qpj*** f* be 
faulu in mftjtjr JwtMM* nuMlih in [hr iW ,J D k»_ The 
origi nal ntm n* 'niton .— 

i 7 cqursi viTOfitlrifii fftwfm aifi t^fU 
rit***i* 4 ir^ni irqr^t 

nmfkoi i 

" fvf*wi*tir m mn nrwr i 
W iflt nws imp*; ot*i qm i 
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Eniiincipiition of s nan when alive, as <Jed#wd 
in the mercurial >vstein. 0 subtile Flunker ’ is (to 
be found) in the tenets of other schools though 
holding different methods of arguments. H is 
in-cording to all sacred li sts to he known by know* 
ledge. None, when not alive, is likely to know 
the knowabte and therefore a man must live (to 
know the knotvablc)*" 

11 |j jg mercury alone that can make the 
bodv undecaving and immortal, as it is 
said :— 

" Onlv this supreme medicament can make the 

hotly undecaying and imperishable, 

‘■Why describe the efficacy of this moial ? 
Its value is proved even by seeing it, and 
by touching it, as it is said j n the 
Rasiintava:— 

■■ By means of seeing it, touching it, eating it, 
remembering U, worship [dug it and bestowing il 

uww tmft u*tif i 

I. C * Ed- 
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npou others, sis k ind s of highest merits are 
attained, 

11 Equal merit accrues from seeing mcrcUEy as 
accrues from seeing all the phallic emblems/' 

"On earth, those at kcdiiru, and all others 
whatsoever/ 1 

" [n another place we read :— 

|J Tlie adoration of the sacred quicksilver b 
more beatific than the worship of all the phallic 
emblems at Kibf and elsewhere/* 

** inasmuch as there b attained thereby enjoy¬ 
ment. health* exemption from decay* and immor¬ 
tality/ 1 

" The sin of disparaging mercury is also 
set out ■— 

" The adept on hearing' quicksilver heedlessly 
disparaged should recall quicksilver to mind." 

“ He should at once shun the blasphemer, 
ivho is by his blasphemy for ever filled with sin." 
Cf. under RL. R. S. p, 78, 

The quotations given above are from 
the "Sarvadarjanasawgraha," ora " Review 
of the different systems or Hindu Philosophy" 
by Mrldhavachirya, prime minister to Bukka 
I* of Vijayanagara, and who was elected 
in 1331 A* D, head-abbot of the monastery 
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of Sringeri. Of the sixteen philosophical 
systems current in the 14th century during 
the author’s lifetime, Rasemrada«ana or 
the “ Mercurial System,” is one. hrom 
the fact that Rasarwva is quoted in it as a 
standard work on this subject it would be 
safe to conclude that it must have been 
written at least a century or two earlier, 
say sometime about the 12th century. In 
Amarasifwha's Lexicon (ea. ■ <**> A, D.) 
the following synonyms of p&rada (mercury ) 
are given, namely, chapala, rasa, and suta i 
but in the vocabulary of Virvakosha by 
M a hey vara (.188 A. D.) haravija (lit. semen 
of Siva) is added thereto. Now m the lantnc 
literature, of which the philosophy of mercury 
is the main outcome, quicksilver is regar 
as the generative principle, and directions 
are given (or making a mereuna! phallus 
of .Siva. We may, therefore, take it that 
the Tantras which deal in mercurial prepara¬ 
tions, had their origin sometime about the 


(,) Rrgirdinjf rht dit( Amani-tm •« ^ f- 
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nth to 12 th century A. D. It ivhould not 
be justifiable however to hold that the 
1 a (liras did rtot exist before this time. 

Although we have maintained above that 
Tbr age of rhr alchemical Tantras had 
thdr origin about the nth 
century A. D., it would he 
safer to conclude that the 1 anlrir processes 
had sprung into existence long before this 
time, hut that they did rtot acquire sufficient 
importance to force the attention of the 
physicians, as we have seen above that the 
R. V and the A. existed almost side 
by side though the latter was held for a 
Jong time in contempt and was not quoted 
in the orthodox treatises. 

One very strong argument in favour of 
much older dates of she above Tantras is 
that Miidbavricharya, a very cautious and 
discriminating writer, whom we have quoted 
above, describes the works he cites, including 
fUstirwava, as "ancient authorities" in his* 
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life-time (see above p. lxxvi). 1 

We have already had occasion to draw 
attention to the non-mention 
r^idrit”- JS! °f metallic preparations, 

t«rn 4 t 4 te rf mer- notably of I host-of mercury, 

in i he writings of Vtiwa and 
* I'Tsing Ip. li). But this is another apt 

illustration of the dangers of the ttrgtb 
ntifuiurn i*a sihnlio. In the \V/harsa//Jh:iu 
of Vanlhamihira id s3y A. D.) there is 
mention of iron and mercurv among tin* 
aphrodisiacs and tonics;' and this his- 

(l] A rc^f nt Ft i-n : ii:i:iiirL j‘ (hr Sinulilit Mi» L he Dnf*.;.Lf 
Library of N cpru huti |iE-."i^i.i r>.» i impori ru old T^nEflcvwki, 
■Ujic. ike LiimMvajirj, <■ EinuLu TiUitrii‘ mult nn tiwcflciia*. ^ rotten 
Eh 4 UtfT G:lJ4 ha nd A- D.); Jhii[h«f< "the eulhjk^ltOn of 
which Ihirst go iultls ib iwh CTtilKftaf til the UirUlkft na-' 
Thia up'CU ill] feiLiiblishud tht^in^f a* lei the irf tJis 

TihtTAS, 9 full discussion of which must be fFKtVfd for thn sttfowl 
lfylutPc kwAr—Rep. on tbe Starch uf Sam. M;m by 

M < H. 1 *, Sfefei* 
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lariell evidence is of great ufc to us In 
deciding the age of the Tanlras, d< allng with 
mercury. 

C n'cm urarv collateral records by 
f'Vji" i writers go to corroborate the date of 
the alchemical Tati teas ferial h eV fixed by 
us, as the name and fame of mercurial re¬ 
medies as used by the Hindu had 

spread far and wide- The following two 
extracts will suffice: 

“There is another Hats of people called Ckitghi 
(yogi}. who wrrt indeed properly A brahman, but 
they form a religious order devoted to the idols. 
They are extremely long-lived, every one ©f them 
living to 150 or Jon years. They eat very Nttfr 
* * * and these people mate use of a 

strange beverage, for thiy make n potion of sul¬ 
phur and quicksilver mixed together, and this Uley 
drink twice every month. Tins they say, gives 
them long life : it h a potion they are used to take 
fr-m the'r childhood."—Yule's “ Macro Polo, f ’ 

Vo!- II. p. 300. 

“Arghun, <Icr alchymre trnd den gehejmen 
Wissenschaften ergeben Isattc indisthe Barhschi. 
d. ti. Schreibpr, gefragt, dureh welche Mi t tel sic 
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sk'li ihr Lt'ben so langwit-rig friatettin. Sic Rater 
ihm fin aus S.'hwcfH und Meritor rusimmengr'silr- 
les Mittehals die Panache der Ldxirtsvrrllngcrung 
cin." (1290 A. D,)—Hammer-PurgStaU; “Gesdi- 
Ichle der Urbane,” I- p. 391. 

It is to be regretted that of the several 
works quoted by Mttdhava, 

ASchcmiralTtuitrap , t t 

Rasnr/titva alone teems to 
have survived to our days. This work is 
almost unknown in Bengal, and extrt rneh 
rare even in N. India and the Deccan. We 


have been fortunate enough to procure a 
transcript of it from the Raghuniitba Temple 
Library, Karmir, and another front the 
Oriental -Mss. Library'. Madras, As one of 
the earliest works of the k nd. which throws 
a flood of light on the chemical knowledge 
of the Hindus about the 121I1 century A. T). ( 
Rasarwava must be regarded as a valuable 
national legacy. It has, trades, the merit 
of being the inspirer of several works of the 
iatro-chemical period, notably Rawtratnn- 
samuchchaya and Rasendradiintdii a»i. 
Although Rasdrwaia as a Tanlta piou.es to 
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have been revealed by the God Jiva himself, 
its author, whoever he may be, now and then 
blurts mu hints, which clearly prove it to 
have been complied from preexisting works, 
for instance, it has not hesitated, as we find ; 
to borrow copiously from Rasaratnrikara at- 
iribuird in the renowned alchemist Nagnrjutwi, 
Of this last work we have been able to 
obtain as yet only a fragment from the 
Kajfinir Library; but it has been of signal 
use to us, as by the parallelism of its text 
the genuiness and authenticity of a great 
portion of the Rasiirwava have been estab¬ 
lished. 

In the present volume it has been our 
aim lo CQm P are collate 
carefully the passages it 
the Mss, of Rasa ra t mi kara, Ra&tirwava 
and Rasat nasamuchchaya, in so far as 
thty bear on chemistry and allied sub¬ 
jects ; in this way several important lacunas 
have been filled up and many doubtful read¬ 
ings res tired. Parallel passages have often 
been quoted in the fooL-notcs and cross- 
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references given, pointing out where the- 
probable borrowing has taken place, U is 
to be hopi-d Thai by instituting this sort of 
interromparisofi. the verbal integrity of the 
rests adopted may he depended upon, and 
the danger of interpolation has been avoided. 
The icvrs of Charaka, Sumita. Yjtgbha/a 
and Clmkrapbi have not been reproduced 
as they are available everywhere in the most 
reliable shape. 

The translations presented do not always 

•_.,, >» bp ariLt y B ;™ 1 ’ 

fi'ninTT^ ft.- h. s ^ nC | we tiope ihe indulgent 
reader will put up with in fetid ties of 
expression here and there, which could not 
be avoided without taking undue liberty with 
t | ie original. Wr have drawn very largely 
upon R. R S., because it has several features 
to recommend. First, an excellent edition of 
it has been published at Puna, based upon a 
comparison of 15 Mss„ procured from dif¬ 
ferent parts of Southern India, Second, 
there exists a Ms of it in the library of the 
Sansk-iit College, Benares, in a very neat and 
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legible handwriting copied in samvat 1S50 
i. e. 1793 A >D., to which ire have had access 
whenever required. We have also obtained 
a transcript of it from the Jvismir Library. 
The Benares and the Ku.vmtr Mss. agree in 
at! essentials, but differ in certain places from 
the Puna edition. The text tve have adopt' 
ed is (bus based upon a comparison of the 
Dceeanese and N. Indian exemplars. Third, 
while Rasaratruikara and Rasdmava arc Tan* 
Iras pure and simple in which alchemy is inci¬ 
dentally dwelt upon, R, R. S. is a systematic 
and comprehensive treatise on materia ntedi- 
ea, pharmacy and medicine. Its methodical 
and scientific arrangement of the subject- 
matter would do credit 10 any modem work, 
and altogether it should be pronounced a 
production unique of its kind in Sanskrit lite¬ 
rature. Its value is further enhanced from 
the fact that the materia medtea portion is 
harmoniously blended with die mist re. 

T.t-' aatlu.*, w ue/*r hj may hj, is very 
anxious 10 establish his 
identity with Vugblia/a, 
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tht,* celebrated author of the Ash/ihigi 

and describes himself as suds in llic cob- 

phons at the end of every chapter fp, 7S); 

but he forgets that its doing so he is guilty 

of a glaring piece of anachronism. The chc- 

mic«il knowledge, as revealed in the Yifgbha- 

/a, is almost on a par with that in the Susni- 

la. Cut this sort of titter disregard for chro* 

nologicaf accuracy is by no means uncommon 

in the alchemical literature of the middle 

ages in Europe. The world is indebted to 

the genius and perseverance of M. Den helot 

for unraveiling the? mvsicrics which so Ion^ 
a m J ^ 
hung about the writings of Gcber^and the 

interval of lime between cut pseudo- Yjigb ha¬ 
te and the author of Ashteuga h even much 
wider than that between the Latin Gcber and 
the real Geben We are apt to be very harsh 


l)> H L’h¥p 5 (jTt« lapfu* vrabftntlllflMeV n>rs trux. 
dni Auteur fjfrn, ft*!’ 11 EnJonmu. .1 iVt1t cc l-t xHCubit? 

tnolij^ iJlj XJtJc el I'a mi* ,jiis b Ju nefn WWr<* 

d« GfmTT de rnt)fflp que lfr§ ildiimistcf jprr'c^^vflic t:i *YAiir.t 
fcfttprunttf h ^rand ciL?m tic Democrat c pour ert cuuvpir l^ur- f3n+ 

datrjiion-, —"La C hi Hair tin Mujrcn T t. p. jjp 
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nil these literary forgeners : rather we ought 
to give them credit for their utter self-efface¬ 
ment. We often forget that the sp rit of the 
times in which they wrote was dead against 
them— reluctant to accept revolutionary ideas 
or discoveries; hence the temptation to 
fasten them on old and recognised authorities. 

Although no direct historical evidence is 
available, we are not left entirely in the dark. 
Oar author, at the very outset, names twenty 
seven alchemists from whose writings he 
derives his materials tp.77 h add later on, in 
the section cm apparatus (p. tjo), he quotes 
Raauvrava as a source of Iris information. 
Opium was not employed In medicine 
, , in his time nor is there any 

g,R. s, mention of Phirangaroga, (lit. 

the disease of the Portuguese)which 
was introduced Into India about the middle 
of the 16th century, and the treatment of 
which by means of calomel and chob-cflint 


(i) This is ike uMikr b? which pkijJ[* I* km>»u lh I be tatrf 
Hindu imcd.u.d w^Ju. p. 351 
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(China root) occupies a conspicuous pface in 
iji the much later work, Bhmaprakiiia. The 
dale of the R, R. S, may* therefore, be 
pfaccEt between the 13th and 14th centuries 
A. D. 


CHAPTER V 


tatro -Chemical Purled 

During the TanJric* period, with its sys¬ 
tem of the “Philosophy of 

Ch*«t*icrt(n'i <4 ' 

th<- Inrm.r 3 iutuir.it Mereurv a vast intiss of che¬ 
mical information was accu¬ 
mulated, which was pressed into signal ser¬ 
vile in the period hmnidiau-ly succeeding it — 
the I at rn- chemical Period of India, The 
prominent feature of the former lies in the 
search after the tihir rrfaf and the powder 
of projection as the contents of the Kasa- 
ratnnkara and Raatrwava amply testify; 
whereas in the latter these pliant astir and ex¬ 
travagant ideas impossible of realisation, had 
subsided imo sonv :hing more practical and 
tangible, The numerous preparations of 
mercury, iron, copper and other metals, aK 
though they could not secure immortality or 
revive the dead were found to be helpful 
accessories in medicine. At first they came 


In be used cautiously and tentatively, mixed 
up with the recipes of the (Khanka and the 
Sumita, which are drawn chief]} from the 
vegetable kingdom : but they tuon began In 
assert a supremacy of their own and even Co 
s u ppknt r he * >ld Ayurv ed i r l reat men t by 
Herbs and simples. \"ay more, absurd pre¬ 
tentions were set up m behalf of these metal¬ 
lic preparations. Thus in Ra sun drachm t li¬ 
ma m, a work probably eo-rvaJ wish R. K- S., 
we come across this remarkable passage 
“Revered teacher! be pleased so instruct me, 
for the benefit of the weak and the timid, in 
a mode of i real mem which will dispense with 
the use ui i he kneel. and both active and 
potential cauteries/' lhu£ putting in a plea 
for the indiscriminate use of mercurial 
remedies. 

R. R. S. is .1 typical production of ihr 
iatro-c hem teal period* The name of treat ist^ 
Treating of medicinal chemistry is simple 
legion. Rut they are all east in the same 

mould, and the close similarity of their con- 

* * 

tents would render iheir iran^latioii only a 
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works of supererogation. We have, there* 
fore, confined ourselves to quoting only such 
parallel passages in the foot-notes as are 
calculated to throw light upon or corroborate 
(he authenticity oi, the text of R. R. S. 

An account of this period will be scarcely 
complete, which fails to take 
note of the conspicuous figure 
whom the Indian alchemists unanimously 
look upon as the inventor of the processes 
of distillation and calcination—the renowned 
and the venerable Nugtirjuna, the reputed 
author of Kakshaputatantra, Rasaratmikara 
and Arogyamafijan, etc, Uur K. R. S. T in 
the opening lines, invokes him as one of the 
27 alchemists, and in the chapter on minerals 
quotes him as an authority. So does Rasen- 
diachintrimarti as also Chabrapawi while des¬ 
cribing the process of roasting iron (p. 62). 

We have already seen that according to 
VWnda and C. p. f Ntigiujuna was the first to 
introduce the preparation known as Kajjvali 
(black sulphide of mercury p, 61). Dalvawa 
also makes bins the redactor of the Sujruta, 


The mention oi -Viignrjuua by all l tieae author - 
ities would not remove him fur from tin- yth 
or the 9th century A. D,, a date which is 
also continued by A I be rum, who saysi 

" A famous representative of this art 
[alchemy] was Niigurjuna, a native of the 
fori Daihak. tiear Sonnntih. He excelled in 
it and composed a book which contains the 
substance of the whole literature on this 
subject and is very rare. Me lived nearly a 
hundred years before our time.*— 'I ndia, I. p. 

But there arc difficulties in the way of 
accept mg this chronolgy of the age of Nii- 
garjuna. Hitmen Thsang. who resided in 
India from 629 A f). onwards, relying upon 
local traditions, speaks of N agurjuna 1 as 3 

(|| •' NaR^rjutitj lfiiidhirk.iii ii WA* writ iifiKtiwd in chn .<rt tJ 

eumpyu hd i ng iiinlFi itirt; by talni^ 1 jjrrpJi'-tfiun (pell or 
he nmirlaMsJ the year* of lift t^r iimriy hunslrnls nr jrr^. --j lh-1 
nriihiK lh& mlnpci nor 4 ppwiram r dn-^nfld- ^tviharrfji hitd pnr- 
luhrti till* HiyUcnuu* mtdJqittr. 1 -fb^r* HvcUIJiml ftci urd* uf 
|hr Wiaterp WurKF, vijJ II. p JlJt 

Abilin TVi. \iLg.Lrj:iiri.t El L^Jhih.i I l a. m%H vlrlMUJt 4J EI b^ 
j-n 4t piihn^.% fcirb 1 iln J Iii r imhI iiijHrtiw iht ^lu* (mtdiinhe or 
liiiMun) ihii^itbfm iillM KuU —thy p. Jld 
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teamed and revered Buddhist and alchemist, 
;md a friend of King Satvtihana. The poet 
Vt5«a, a contemporary of the Chinese pilgrim, 
also corroborates this account in his life of 
King Harsha. 

In the Buddhist canonical literature, Nd* 
grfrjuna isaprominent figureas the founder, or, 
at any rate, thesystematiser of the Miidhyamika 
philosophy Western scholars maintain that he 
tived in the ist century A.D.. while according 
to Riijataranginf, the "History of Ivajiin'r” by 
Kalhawa Mi.yra (i i century A. D.), Nagfirjuna 
flourished 150years after Kakyasiwha had be¬ 
taken himself to asceticism, i.e. he lived in 
the Iasi quarter of the 4th and first quarter 
of the 3rd century B, C, li is doubtful, 
however, if Niignrjuna, the philosopher, is the 
same as Nagurjuna, the alchemist, considering 


(3) .N.L^rtr^iiiM w,i> j r \ -irfH.] i .| S Lth'phattii. .1 ki in KumM 

t iriiiuLry Iti 1 hr WV*( ' Uri'fjra m*l huEernl fai The upper 

Fcw 3 tT> d rht M.iJuitMill 11 — fktd, U jn. jlkj A> fp the of 

Satvfth.m » **r ^rrhfeOl^inil Sunry nf S I Fuji j. Mr 

N'» j*ir vrp- j|mj Inf mad # T ItMivitr d>t Hudrih. ln<f. 



Mini we find no referrnrr whatever to the pro¬ 
cesses of distillation, sublimation etc. in the 
Charaka, the Sturm a, and thr Y;igbha/a, 
though il must be admitted that the latter 
can lay claim to superior chemical knowledge, 
[see p. xlvtii). 

We have also another alchemist in Patan- 
jali, who is better known as 
the commentator of Ffcdni, 
He probably lived in the and century B. C.' 
Sivadnsa, in his commentary, of Chakrapibd, 
quotes him as an authority on Lohasdstra, or 
the "Science of Iron," and Chakrapori him¬ 
self speaks of him as the redactor of Charaka 
(see p. xv). Bhoja in his Nynyavartika speaks 
of Patanjali, as a physician both to the mind 
and to (he body. ; The moksha (salvation), 
as taught in the Voga system of Pntanjali, is 


(l) F/d e f BhinihrEnr Jnd, A hilt*tuny y iSjj, pp. jtW'jjx 

tz) il Wilt ff< IT^irw *1 i*I%W i 

m i mi vwwi* ¥P*f«rtintf(ir p ' 

—fl-boya Syivj^firtib que^ect by .fivjvrisia, tlvt* FOrnn'tmtafi-ip 
(4 V^invartilti. 
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also connected with alchemy. 1 Wp have 
already sewn, while discussing i he "Philosophy 
oi Mercury" {see ante p.Ilxxvi). the Rasaynna 
nr Alchemy was simply regarded as a means 
to an end—as a path leading to mnksha. It 
ts significant that this connection can be 
traced from so early a date. 

Jn the present volume we shall seldom 


have occasion to go beyond 
the t+ih century A. P It 
will, perhaps, add to the 


IVflgrtftS of 

know- 

Irdjro in frnropit. 


interest of the subject, if we turn our eyes for 
a moment to the progress of chemical know¬ 
ledge in Europe at that time, and the alche¬ 
mist if ideas and beliefs dominating it. Con¬ 
temporary with the authors of Kasiiraava and 
Rasantiasamiichrhave, were Roger Bacon 
fd. t 294), Alert us M agues, Raymond Lully, 
and Arnaldus Viltamivanus. Roger Bacon 
does not hesitate to assert that the phiJoso- 

Cj3) Thp- fiiit1ir?r tdtK B-> the- thpr part* t*f ihr path 

iif iFbrraUcm A fuLLrth ctin of -in liJussm n,mirr. cuHutl k,d«ivaFWL 
LTJQsiidbjl Ilf I neks w-iHi vnriutjt iJfiigij inCr rMirtl td '** 

TTiti-ue thin K . whiV h hv twTi.fr nr*- mpwuhbr—A\h&imr» ’lni|i,V 

-I H. 6j 
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pbers stone was able u> transform a million 
times its weight of base metal into gold. 
The above-named alchemists are also unani¬ 
mous in regarding it as a universal medicine, 
and “it was no unusual assertion that adepts, 
the fortunate possessors of the panacea, had 
been able to prolong their lives to 400 years 
and more.” —Meyer. The readers of Rawir- 
ttava and the other Tantras will not fail (0 
find that there is much in common between 
the Hindu alchemists and their Kurnpeati 

confirms. 

Jbe knowledge in practical chemistry, 
prevalent in India in the isih 
Kaowfod** in and i -=ifi centuries A, D , and 

priLlk'jl cwmisliTt 

prcv,iknt in lodiii perhaps t^rlitr* such as wl- 

ift ihv i Ji h aruJ 111 

(miufie# a. i'.r arc enabled io glean From 

am! prrlFAij* in n ■ * ■ -* , 

titiitt, Kasarwava and similar works, 

is distinctly in advance of 
that of the same period in tiuropc- It was 
known for instance that blue vitriol and a 
variety of the pyrites (see p. }o) yielded an 
essence in the shape of copper; and 
calamine, zinc. The colour of flames as a 
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diagnostic test of metals was welt under¬ 
stood (p. 68). The metallurgical processes, 
described under the latter, leave little to 
improve upon (p. 88), and, indeed, the}' 
may be transferred bodily to any treatise on 
modern chemistry, Even Paracelsus, who 
flourished some three centuries later, leaves 
us in the dark as to the nature of his ‘rinken, 1 
which he designates a ‘semi' or ‘bastard’ 
metal, And LtbaVius (d. 1616} “who stood 
up manfully against the excesses of Paracel¬ 
sus, and who vigourousiy combated the de¬ 
fects in his doctrines, * * * and the 

employment of “secret remedies,” believed in 
the transmutation of the metals and the ef¬ 
ficacy of potable gold. 1 It is not necessary 
to pursue this subject further here, as details 
wilt be found in the chapter on metallurgy 
(pp, 153-169), 

Tin- truth is that up (ill the time to 
pseudo-Basil Valentine (ca. 1600 A. D.), 


<i) it chtm, 1 
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very little scientific progress was achieved 
in Europe. The doctrines of Aristotle and 
of the Arabian alchemists held the ground, 
and the enigmatic and mystic language, 
which was often used as a cloak for igno¬ 
rance, simply confounded the confusion. 

StiJJ more solid progress was effected in 
pharmacy* For two thousand years or more 
the Charaka and the Sturuta have been paid 
all the honours of a state-recognised Phar¬ 
macopoeia. Partly due to their being regarded 
as of revealed origin, and partly due to that 
veneration for the past, which is inherent in 
the Hindu, the text of the above works has 
seldom been allowed to he tampered w'hh. 
A critical examination of the Bower Ms. such 
as we owe to Dr, Hoernle. shows that the 
recipes of several important preparations 
agree m ail essentials, and sometimes word 
for word, with those of the Charaka and the 
Susruta of the existing recensions (see ante 
p. xix). Mr* Ameer AJi is scarcely correct 
when he claims that " the Arabs invented 
chemical pharmacy, and were the founders of 


ihoso institutions which arc cow called dis¬ 
pensaries.' 1 

\Ve have only in refer our reader to the 
chapter on the preparation of caustic alkali, 
m the Susmta, with the direction that the 
strong lye is to be " preserved in an iron 
vessel/' as a proof of the high degree of per* 
feet ion in scientific pharmacy achieved by 
the Hindus at an early age (p. 37). ft is 
absolutely free front any trace of quackery 
or charlatanism, and is a decided improve¬ 
ment upon the process described by a Greek 
writer of the IXth century, as unearthed by 
M, Berthelot. As regards dispensaries and 
hospitals, every one knows that Hudhistic 
India was studded with them (vide p. xxxii). 

Speaking of the progress of chemistry in 
Europe in the With century, Prof. Schor- 
lemmer remarks ;— 

,L tJp_ to the XVIth ctHllury nEmo^f the sole 
object of chemical rcse^rrh had be^n to find lh«- 


(ij I {Lit. df lb Saracen * r p, 46^. {F.k\ 1899.) 

t 2 } p, 
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philosopher's stone. Hut now chemistry began in 
develop ilr^rIf twn neiv nnd differeni paths, opened 
by two distinguished men—'AgricoLi, the father of 
metallurgy, and Paracelsus, the lounder of Jatro* 
JVhemistry nr medical chemistry, Boih contributed 
chiefly to the development of inorganic chemistry 
* * * In opposition to the school of Galen and 
Auicrnna, Paracelsus and his followers chicflv rut- 

p 

ployed metafile preparations as medicines." J 
Udoy Chand Dutt, in the preface to his 
Materia Medict*#/ the Hind us, states j— 
ife Thr oldest work, containing a dr tailed ac¬ 
count of the calcination or preparation of the 
different (petals (such as gold* silver, iron, mercury, 
copper, tin and lead] for internal use with formula: 
for their administration, is, I believe, a ccuuise 
treatise on medicinal preparations by SArngadhara, 

This is evidently a mistake, Srfrngadhara 
is simply a compilation based upon the Char- 
aka and the Suvmta on the one hand, and 
the Tsintric works described above on the 
other It cannot be regarded as going be¬ 
yond the latter part of (he 14th century, and 

fi> Rl^asd dtvd^pmfftttif Otfttffe ehtmmtv («L 18941 

P 9 
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it will corae under our notice in the second 
volume of the present work, fn the European 
histories of chemistry, the credit of being the 
■ first to press chemical knowledge into the 
service of medicine and introduce the use of 
the internal administration of mercurial pre¬ 
parations, is given to Paracelsus (1493-1 541) 
The Xugiirjuna* and the Patanjalls of India, 
however, had the merit of anticipating Para¬ 
celsus and his followers by several centuries- 
The earliest historical record of the internal 
use of black sulphide of mercury dates so far 
back as the loth century A. D.at the latest 1 
(see ante p. 59), \\ e have indeed, reasons 

to suspect that Paracelsus got his ideas from 
the East, and in Chapter on Arabian indebt¬ 
edness to India we have pointed out the 
media through which Indian sciences filtered 
into Europe, 


<0 In Europe, if % fr&tH thr 17th rcnEujy, M Pah 

trtWMn Sf^'K^Elqufc&iHbtr IchrtE rgerst Fui^uct 4* M^rftic 
Lin .Afifingr des K 7j J^SifhiFfttfrrt.^, durrh ms,irimmmv^p 

wnm gukknib^r mif iVhwrfd d*nftllcn H 

CrtTth* * 86 , 




Dull says; " We cannot help admiring the in- 
gcmiity and the boldness of the Hindu physicians, 
when we find that they were freely and properly 
using such powerful drugs as arsenic, mercury* 
iron, etc., when the Mussulman Hakims around 
theta with Imperial patronage and the boasted 
learning oj the West, recording such remarks re¬ 
garding them as the following:— 

4 Swmboolkhar, 4 the white oxide of arsenic.—' 
There are six kinds of this, one name Sunkia, the 
third tjodanta, the fourth Danna, the fifth Hu Idea. 
The Yu mini physicians do not allow this to form 
a part of their prescriptions, as they believe It des¬ 
troys the vital principle. The physicians of India, 
on the contrary, find these drugs more effectual in 
many disorders than others of less power such as 
the cats of metals. Kor this reason too l am in 
the ha hit of seldom giving these remedies inter¬ 
nally, but I usually coniine my use oi them to ex¬ 
terna J application and as aphrodisiacs which t 
prescribe Lo a few friends, who may haw derived 
no bene lit from Vunaiii prescriptions* ft is better 
to use as few of them as possible, 1 '* 

Ffiriij 4 Mercury/—J( is very generally used 
throughout India in many wavs, both in its native 


0) Taled Shared tram. Gcur^p Pljyfjuj", p, 
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anti prepared state, but in tin: latter we ought to 
hi- very cautious, for it is seldom sufficiently killed 
or removed from its native slate, in which it is it 
dangerous drug " 1 

" Loha, ' iron.'—It is commonly used by physi¬ 
cians in India, but my advice i» to have as little lu 
do with it as possible," * 

\*or must we forget that so late as 1566 
A. D. the Parliament anti the Faculty of 
medicine, Paris, condemned and forbade what 
was regarded as the dangerous innovations of 
Paracelsus. 1 

Apart from the historical data already ad¬ 
duced, the above extracts from a Mohamme¬ 
dan writer would show that the Hindus were 
perhaps ihe earliest in the field to advocate 
the internal use of mercury.* Aitislie, in a 
note appended “ Lepra Arabum," written in 
the early part of the last century, thus ex¬ 
presses his views on the subject 


ti) Hid, |ugc jS. 

(3) Tibet Shvcef. pijjc 146. 
<31 Goett, * 1 - Chew. 1 , 110. 
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note appended to 11 Lepra Arabuin / * 1 written in 
the early part of the last century tluis ex¬ 
presses his views on the subject ■— 

N ft Ln well known that the Eastern nations were 
the first who employed mercuiy in the curt* of 
obstinate, cutaneous and leprous affections; and it 
J may be questioned whether the natives of India 
were before the Arabian nr only second in order 
tn availing thntiselves of the virtues of that power¬ 
ful mineral. Khases. 1 Mesu and Avicenna ? all 
notice it, and according to Fallopius as we find 
observed by Le Clerr in hU “HUtoire de \r Mtfrli- 
cine ,p pp. 771-791, it was the opinions of those 
writers which first suggested its use in venereal 
diseases. 1 


(i) 41 AfftCfltum vivmii cmil cxli njjuJtur awdw* i)aw] 

M-attri, «•* irislkuli# aulflhnn offm L'-Jr Rr mod" life m 

cap, Jtftfrj. In th^ dava of Plin^ tf= Eider the tnedidnil virtue 
t>| MfnirT du Ac4 appear 1 0 have been at all asc-ef+Jinril ; thai 
vvciccf termed tjuirkhtlvc-r t ha- banc inwj pw*»h jJf thing* an*S 
ivh.lt would with rttCPTc proporijr lie Jftiik mlvcr 'N*T 

I list." lib KKJtiii- Cap. Yl). 

■ j) Atir^ntifl i.iiys ud mercBfjf H Jijjrnfiim viVnm enli n rttim 
pedicels* c* tender cum ttraa.*cw olea valnt. I *dr 
. " lib, jE. trwet II. p- t*9- 
(jj Trui. R. A*. Sue- 




J'Yom the evidences we have adduc ed all 
along there can now be scarcely any question 
as regards ihe priority of the Hindus in mak¬ 
ing mercurial remedies a speciality; and they 
are entitled to claim originality in respect of 
the internal administration of metals generally 
seeing that the C Baraka and the Suatu t a, not 
to speak of the fater Tantras. are eloquent 
over their virtues. 
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tntfcb* erf ness of the Arabians to indla. 

The Arabians are acknowledged on at! 
hands to have played a prominent part in the 
propagation of science and mathematics in 
the West. When in the dark and middle 
age*, the lamp of knowledge had begun to 
burn very low in Europe and even when i In- 
very vestiges of Greek culture and learning 
had all but disappeared, save in the obscure 
and dingy cells of the monk, it was the Arabs 
who carried there the accumulated intel¬ 
lectual treasures of the hast, and thus laid 
the foundation, so in speak, of modern Euro¬ 
pean greatness. 

It will, perhaps, be not out of place to dk- 
•iuss here briefly as to how much India in¬ 
directly contributed to this result in the de¬ 
partments of medicine, pharmacy and other 
kindred subjects. 


eviti 


The author oi Kti$h-aLFihri$t t who wrote 
towards, the middle of the tenth centuo' 1 , 
Ha]t Khalifa and lbn Abii Usaibiah, who 
flourished at the commencement of the 13th 
century, distinctly mention that by order of 
the Caliphs Harun and Mansur several stand¬ 
ard Hindu works on medicine, materia medica 
and therapeutics were translated into Arabic. 
Thf information on the subject has been gather¬ 
ed at length by Dietz in hts AnaUda msdtca, 
Wustenfeld, author of Gesrhichte der Arab. 
At'rste , (m ret on', Mu gel, Muller and other 
Arabic scholars. 


.. Fa "J MnhunmBd bin I dub. creamed a«. 

N'iiJirr, ,i nntifp of Bapfod, first conceived !he Idea nt 4 blbHo* 
jjraphirnl dim.,nan,. Hi* Khab-al.FlM* deal, irith everv 
branch ot Jrjntirtjf, |r giv« the .mm-* d lnjHJf -, n j 

tMr-ort, which h™ ttNMil tn of tie s*«nv„, 

bf Am«T AFn p, 4 ^.) 

(JO Prof II H- Wil-.cn in a AVr ippcndc-J to a paper bi 
W Cllr<ffon "A ™U*tion <i such p.,^ s „ 

rebtrire tn Mia an may occur \ B AraWc nw/' thq. p ithir y 
hi, own vie-, —■■ fn medicine the eehfcnce i. mnlV 
JwJuw, and if i. clear that (bat the Cardie, the S ucnlfn 
the trealJ-H- called XtJdm, on dt^Btej*, and othera on pwon* 
and iherapemJc. a || familiar | !in ,i u .Sconce 
ne traniLlH aM »t<.r|ird by the Arab* in the day, 
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Ffugel 1 states on the authority of A'f/ffiS-tf/- 
Fihrisi that Susritd {the Sanskrit name 
Siuruta, thus corrupted into Arabic) was 
translated by Mankh, the Indian, who cured 
Harun ar-Rasebid of a severe illness, and 
was appointed physician in charge of the 
Royal Hospital We also learn that a work 
on the official plants of India was rendered 
into Arabic by the same Mankh. The other 
comprehensive Sanskrit treatise, the Charaka 
was also folly laid under contribution. 

We have ample and overwhelming testi¬ 
mony of Arabic writers, notably of Haji Kha^ 
Ufa, that Hindu astronomy, algebra and 
medicine were zealously studied by their com¬ 
patriots, and many Hindu servants were in¬ 
duced to reside at the Court of the Caliphs 
as their instructors. Mussulman students, 

Harun and S\m ut f cilhtf from the ufiginaH tur 
.it m itill caflEer period, intn Linpu^.? ^ — jFmr* 

Ashdk uld stdess vi. pp. 105-115 
{l} ** 2ur Frapr uticr dll' att**4rin U*bfr*nrqHj 5 *ir IpillK&ff 
iind medldnlKliPt Werkr Itu Anbt^l^ .Xwt. dmi 

mMU Gt'i *i. I'J* 14S :usrt 325. 




in their eager thirst for knowledge* used to 
flock to the centres of learning in India, and 
there drank deep at the very fountain-head. 
Indeed* it had come to be regarded as an 
essential part of completing ones liberal 
education lo travel to India and learn the 
sciences firsthand. 

That this is no language of rhetoric will be 
evident from the extracts quoted below from 
Gildemeisters " Script ortim Am bum De 
Rebus Indicts loci et ojmsculaJ" 

" Etkm Mu hammed ben Ismail a I TjuiuMij m 
Indians profectus est no imprimis concilia* he Indn- 
runs a*l ran uni Ians cognoscereL 

,fc I bn Albaith&r, m herbaria? inter Arabes peri* 
tmimus* qua and nitis dbdpllnae stadium long- 
inqua itinera per I lispaniam Africans el .Wain ins¬ 
tall it, etktn In Indians vrnit. teste Leone Africano: 
Ahulfada tamen H tbn AbJ {/caibia, qui dn riu* 
vjta si ripsemnt, i-ius rei meutiont-m non faciunt. ,+ 
p, #o, 

^ed rtiam accimitjus cdovli (jr^nt, et sellr iam 
vt-tu? Indoptuusta ra> Jisiiplina.*, [ n quibut Indi 
itiaximi- excellent^. nominal lias : mediemam, phi- 
Josophtflin i;t aslronomiam, Eodem modo Ifagj 


KhatJa ttffcbmetH#Liiit geqnwtmm,. Hiedkinarcti hh- 
tronombm ct meUphysiram rmimt-ral-" p, Hi. 

“Vlir Whvh t'X Indira lingua in Arabiram con- 
vends iaro in tor Arabcs egerunt it, qui labros dr rr 
Jit in ran A composure Plurinii dr its si nr dubio 
a pud Hagi Khalfam kgpntur, cuius huttisquu pare 
tan turn publico usui patch Hr anLi4|iijoribiist his 
Tibrrs torupks [rstw rst antiquissinius dr Arabum 
liierk -rriptor Ibn Abi Yaqub ibn Alnadlrn qtii in 
/tttf/rf frittttiiirum * * w * + quf'm 
scrips l anno 33 j (inr. 10 Jul. inter nmmi- 

airnia literantm Anibhraruin riiarn pcculiari cura 
rgil th+- libras r lingui^ brarra. Pcrsica cl hiidjva 
rtiiiwrsis " p. # 2 . 

Haas, whose criticism of the Su-rruia we 
, r have already noticed* having 

t;,j n <u fjAii. G || Ce taken up the position 

of denying the antiquity oS Hindu medicine 
with special regard to the Charaka and the 
SuiTuta, was driven to the necessity of dis- 
counting, nay. explaining away, the numerous 
references to Hindu works made by Mussul¬ 
man writers, This had the effect of eliciting 
a reply from Alii tier; who subjected the 
Arabic literature bearing on the subject to a 
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crucial examination, especially Book XJI of 
I'seibia. He finds that not only the Charaka 
and the Simula, but also the Niditna and 
the compendium AsAnkar,' a book on Poison 
by Suniiq the Indian, and another on Warm 
and Cold, and several other uurks were ren¬ 
dered into Arabic. This German orientalist 
also arrives at the conclusion that Indian 
physicians practised at the Court of Bagdad.* 
We have now to place before (be reader the 
Albtnjnfp tn . evidence of a remarkable author 
—remarkable alike for the depth 
of hiss learning, versatility of his genius, rare 
impartiality of his judgment and his singular 
freedom from race-bias. 

Alberdni lived in India from 1017-1030 
A, D. r and during this long sojourn he mas¬ 
tered Sanskrit and studied Hindu mathema- 

0) A Varfenc has Abukir' which vriU b* 

iuiihe AiJnn^ri of V'ttjjbha/a («>* p. 

ft) "Srh.m v« H^Ruid, vidlurht xogqr llrk-kwHig mil drm 
LVbrrffangr inilinhpr Astronomic nxn-h ,.„h=t»n akh 

»«<* intiitehi" Ami. [„ <U,- r u p 4v/l 

" .Xrahivh* OiipIIf-m fur G»r|,irhte ih* IndWh™ "— 

" JWf, d*ut r flioep, li«i. ju, p. ^5. '* 
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tics and philosophy in the original. At a 
time when his patron, Sultan Mahmud of 
Ghym, was busy pillaging the temples in 
I hittteswar, Mathura, Kanauj and Somnath 
with the zeal of an iconoclast, this philosophic 
Moslem was pondering over the Sttwkhya 
and the IMtanjala, and instituting a compari* 
son between their contents and those of the 
rim^us " and* its commentator, Prod us. 

We have elsewhere quoted at length Afbc- 
nini’s views on Rasivana (alchemy); it non 
remains for us to glean such information from 
him as will throw light on the subject under 
inquiry. According to Sach.au, the learned 
translator of Albdninf, “ some of the hooks 
that had been translated under the first Ah- 
baside Caliphs were extant in the librarv of 
Alb eriinf, when he wrote hh India, the Brah- 

masiddJmnta or Sindhind.she Charaka 

in thr edition of All I bn Za in and the Paftch- 
tantra or Knlila and Dinum.’ The fact that 
the Charaka occupied a place in Ehe library 
of .1 etiliurod Arab affords an additional proof 
of the esteem in which the Hindu system of 
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medicine was held by the Moslem world. 
We also leant that 11 the Christian philoso¬ 
pher and physician from Bagdad, Abulkahir 
Alkhamnour, friend of Albenlm', seems ro 
have practised in Ghazni his medical profes¬ 
sion'' (Sachan). This is significant as indi¬ 
cating that both the Greek and Hindu sys¬ 
tems held sway side bv side i but more of it 
ancm. 1 

So far as regards historical evidence. Let 
ifli«=rma us now if any internal evi¬ 

dence could be gathered in cor¬ 
roboration of the former. Reference has 
already been made to the Book on Poisons 
by Sftnftq the Indian We shall cite here 
some parallel passages on the HxamshaiioTi 
of Poisoned Food and Drink. These arc 
the chief eharatrteristics as given bv SAnitq„ 
the Charaka and the Susmta respective! V- 

(O " DirfJ ul™ in him AnTiatiltcdb thaf ifw Uter 

C«mk physic i,in* wet* ti^namind «ithOir ™Ji^r wurlu ot Ih* 
tflhriu.*, 4Fid aiA^hd Ihemidw* -r.f |hrf mrdk,kFFV'ftO ; bill hi! 
ntiw* frtfticiibf tjr tkaw% that thr Arabian.* wcw EVoiJJuir with them, 
-*nd ibr bralinjg an, , 1 * prartiapd bv ibr rn4Lan\ qiiim 

miirlfc 11 Oi.H bu^ ihioilg thr Orrpta — KhvIe • " AM\q. Hind* 
p 
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S *** B rH * »*«** r„, Cmtum* Tmp Sc.mr,, 

Thf v.ijjitr rnijfi a] 7» e /,W A fr Whm «***,* 

h/ foWuntd fooj Inn thnwn f ftJ J tf thrown Imu 

"* ,*», ^ /* *«;/„ thr ^ ,,. v *. 

flinwbecame*^. *- -jF 
whrm ***** ff*' <*' Jfow 

" /«- „ imm w, 

'' ' ,<r * ** 4 rrt rtr Thr lon K tJ! ' of ikr rt* Hmt -f .•*, 
• j ” ■ tkf ""*** ffime .ilia beanie, jmtoti— K*1pj" 

,t fwtkiuf J, pul ni rd . Lf .-nirJffrf Ch. i. T} 

“ h** 1 ** l f tlffepnto i/vt*J is fmiffni fl n ,| 

■ - ■ s ^ r Stock* i\f i mrff ft putrid 

Mt thr frJPJrtY vf d irttpi, tj prtrrrwnf. 

&Ur*r »'*/«-, 

dfinlw : Am/jV* irj*^ 

mifi rtr/d fAfn mite lijUidx , prlien tnrx^l 
Ja-TT ft %if AJrv jft# M-iih pffljon, Aviv 
yrllnw K«*. ATrm' /iW* /WuM 

«A«i — -Chibtsi, " 

Ch, uiii P i£hjLJ. 


I hr physician, as superintendent of ihe 
kitchen* well-versed in toxicology, is cssen- 
tiaJJy an Indian institution. Cl Sturm a, 
Kalpa, Ch. [. 6^9 

Muller his pointed out rhe parallelism ns 
shown above*. We have, however, added to 
ii the diagnostic test of poisoned food a s 


given in the Charaka, and ir will be seen that 
SilnAq was equally indebted to this authority 
and to the Sujrrijta. 

The description of leeches as given by 
Rases agrees almost word for word with that 


of she Smrruta (Sana! 

Schutta 

The variety of leeches called 
Kri'shmf is Mitel in Ldfjut atm I 
li.ii u thick htitdt* Kitr?ur&i 
have their tardies, tike ih.it qf 
eeU wiiti elevated si ripe* acra&i 
their abdomen. AfogGfdhdi 
hav« hairs on their bodtc±. 1 iarj^c 
sfiJ^ and block mouthy 
iudndjptdhdi have longttatftnal 
*inrs aUmg iheir bad;, tif 
: hf rolamr if iht roi'w btrrn. 


d) in many places. 

K xsr.it *41 Hi lV^i StJTAHMH 

Of the kedie one i> pw- 
*annu% whM ii inunmif 
black lik* antimftMV h&lttttg 
u largr It rad ; a nd scale* like 
certain fishes and hiring the 
middle j^reeO : aN» annlher 
upon which an? hair*. Has a 
lat^c head and tigjfl&Prnt 
Cvt a nr IJkt fht nml-tatt ■ 


SdmMdcikrfi arc ul a dark* 
vdf*nv eobur and have var- 
spots on ihdr bodte* 
rerembtmj; Rowers in appear- 

once, iit^h e itihirtiiir I Live bi- 

iLircarctf tails like tbr iwo 
ho™ of a cow and small 
heach. Whtn that puixQti- 
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*'t(t ii-ffhei bift> aaj 

/hr hittfj* /turfs twMiitr ivniUrn 

<wd wiy itchy, ^ /muting, 

fever, burning of [he body, 

i mental denuigtinnaic 

*nd languor acnur. m these 
tasra the meditLnc called J^r- 
slicHjfd lie admin uter- 
^ internally, 4ppTi«d exter¬ 
nally and paed a* viuuT. The 
bite of thu Ic^ch colled jiWjvJ- 
vujiha is futqi Such Li the 

{k&cripliEJii yf [he ptMHmoi 
Ifcchvs, .mid ihdr treatment. 

Now the non-poisonous 
te&hc** Their Fl.lTTlCS 35 

follows : 

tiwhtmmkkK AftiifniJ. Putt. 

fterthitui/fhJ, i xtui StHwikda 


in the colour id uhich I hunt 
hiici Hi nf tifur--spiir l 
btMUHW, arlife—wA/dl r/few 
frfVrj - Mrwre gj F 7 / mfijW 
=fti!// r fmintiHgs *-jth 
Coma and relaxing of thr 
Joints r nevertheless of [best 
very leeches there » a good 
t,nL ' wflk'h ii rw^am i h tetl to 
tfw i Lifour of waiej- 


A'^p/J 1 Have (Stir side* at t),t tn which [herf 

»Wour orpimrnt 'vifl lw gfMmiew ttavinjj ujhm 

it two fine* like nrpi. 

Mien l hut light red, 


and 

thdr tidck itnonth and of ihe 
ojlonr of [he pulse raffed 
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m r f Phtuettxlaf m " 1 ■ 

FinpliMi hnvc rmind bmEio. 
mine ipiicUv, and art of 
■Sightly red m tawny cwtourv 
Sft»frx/iJirjrir//J* rf(r Awr- 
tfrftmnn/, sue Jt 4/cmJ y tf/rMp, 
anti hap bile sharp mnmhs. 

nl/ftl/l fftOt ArflV 
.v/.Uff /fW iifafff y/ rt!#l rf«d 

iJ &»rf Ifflf//, 


ftrHjftm&fr haie muuth^. like 
|he Intim and are of ihc tfpfcnir 
of tTic pul« nl PhmeptnM 
wtongLK Xdptm'kJs Kare preen 
in]yur Fike tin- leaf of the loins 
iHV fun nilwus arid phtcen 
finders in length. They nr^ 
used only Cur extracting' IjIlhkI 
from beast*. Such p* the dm* 
crips Port id | hr mnn-ptmormuh 
locchi^. The non-poisonous 
|«die*art found In Turkey, 
Pftndyp (the country to thv 
«yulh) F |a moon lam on 

I hr kink’, of the JVflfbtJiiif) 


my 

ntfokmt un*t wmspvMtiqf 

tc* fhr rvitntf* uf U'tvr : wliith 
nrr swiff fu tinr» tv ihim- 
tthvsjitr* MiW : 


whk.li 

an- aasmUfolcd to I hi* mil 
[eoburl t |fa muHst : tumng >> 
h&rri bh *prWf * m m 


And hilunff lh* 
bcJly ml jLny with hlnt'fcnr** 


;jnrJ wu (the trail nf 

country .ibcmt Mai hum), <jf 
min-pcuvrtioui Fere ho. tbivsc 
whkh are *trmgcr nml hare 

toge hodrca # can drink hkod 
;>nd em mudl, nrx 
opecLiJly fret* fmm |xus,prt, 


ISIS 

■Hid [he back fjrr rn j ibeh m* 


tjwchfr which nrr prn- 
di li.l'lJ in dirty water and fam 
I hr dccfiriipadtinfi of ppiwcw 
ot « inftKtB, fnifp. unit# 

anil frere* are puijboflam* 

/►/Wlirffrf T« pure Wtlt*r 

an^l I nun Ihe tftt:0[Ti]>.i$iELU4} 
of rbe different i-jirieiJra tl f 
i hr A thpmkit* m SfHei&ittm 
FliTld I lit 1 .\vtftptnrif loti? JT itnrf 
uf Sattrdim fMljxa tet0t§dfnj 
ar * RQJi r pvUi*H£t*$t, 

I Fie vaiieii^ofAV#M/>/i, J fc .. 
Ilu-nti^nntj here .ire pud mu, 
Mptihi, ttomt Ti/# f iwr/ljftf, 
Aura/nyu, jtii^ifWAjfa and 

On ilai- ■mhjtxi there «- 
the fLpFWjnpi vw^e;—Non* 
P°hofl*u% lenhc* about in 
she held nnd fra^mnt waret 
U(e_v dn mi lire in confined 


bitter bill ifav Vnf\ he w *,r*e 
in had waiter igince stagnant 
m which are many *mn[l 
indpcde fragv, ntPerfA^m. 

ft/V jfrtW iff gthtf + Vi f 

€Xtrlhttf ini frr f 


£iJi.ll*• or Ik- in mud u.i they 
comfort THcm should 
he iviu^ht by means of wet - 
lutlipr Qf ssjmc other Affitlc, 
They ihuuld be kept In a new 
large earthen prt filled with 
mud and water from a tank. 
Mouses,. dried flesh nrul 
powdered tube-™ of witcr- 
plrini^ should he given them for 
food. For bedding they *hou3lt 
be famished with grama and 
leaves ol water-plaitti- 
wsiier and food should be 
given every second or Hurd 
day. and every seventh day 
i he e.urthm pea should be 
thanked. On the subject 
there ts the following verve : 

Lewhea which are very 
chin or thick or with their 
central pondotm thick, which 
move stowTy or do not stick 
m the part to which they ,sre 
applied* which drink lit tit’ 
blood* or whim are priiufioijs 
nre not tit for Wife When 
about to Apply lecvhe* <m a 
person who bos got a disease 

ourab&i % them, the patient 
choold be made to at ur lie 


also when 
they are jriicd or caught, fct 
them be put away while .ill 
that which U in iMr own 
belly is being purged : nhn 
they ought not to be put cm 
except in a place nut Healthy 
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dawn. I lie after ttsi pan. if 
free rn nil pitiiii. fhourd Ih e rub* 
bed with a Hide cowduEitf njut 
L-arili, Tilt* lceeha» shcrald 
l lien be hiken huld nf and 
wirh a mixturu nl 

timnefU: and mu^Uind reduced itnmttfwtuh Might H* £*r 
iti u pnstc with water* They Punir around the plate rei/Jr 
should ihen tie phix-d fora fruit that ihry may not loucb 
wliiEe m a cup ->l water, |iJI I hr healthy phur uk 

they are icJltwil al llirir rt/fatt *rs iterkfrftrv applied,/*Ht 
wearinr*i and" afterward* up- #r*r Mr m n put *wktti deth 
plied to the dUcawd part. 

When ht'ittg nppitni, their 
mouth* ihi*atrf hr hrft Ppm 
and fhrir hmiit J - emW with 
fine white wet rag j. 

//' // <j /#vM rfitfi 

thev da Mu# AM*i n u/ wf ifuJk M the p/wf hr 

milk ur hi nod j/jl mid hr tP/>- ifjftffrrfa/ 3 'jM "r/M at with 
piitd h\ or a muuH rnriiirm WW: r/ it dill rt/n.m fa 
may 1 be made on the dUeawd hitt t ftt umther >V opphrd 
pun ff rtvii Ar /fVr#r wjvjrj Mr /fowr v/ it ■> n 

d /wii nfftftrf ftr *f^/W, // 
i tnudd ht thttiigrd/rr Urtattifr. 

A Jwh 

known m hm-c fised itself to 
rfoe pan when it lu 

wEmiuMw anti bend* head 
like a hone-shoe. W 
tixud h 'hmuld be fovffd 
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with ;i pike i?f wet cloth a lid 
a IHiIl- Wiiltif -prinki’tl nn il 
oetiiMinliillv* If thf p.trT 
bitten by i Itivh itches ut fi 
p.iinfEil t if is n llial thi- 

IltcH bt rimwilitf pure blutxJ 
umJ it ‘diuukf be rvinuved 
the part. 

If/runt fpndririf fpr MtW 
|Y nrwUirr rvmA'{y ivrnwr* 

r/> if /t/J/f i/iurrA/ 

As ±pfwnktfft an its hrflJ* * 


fott if 

juu tvhti that they fall *>/?< 
iprtitl'tf ifitir /itWf 
wM stiff* tititf thfm In 

ti /. ft, f 


There is thus unmistakable evidence hurt? 
of the usl- of a chapter of the Sujruta or 
some such work- 

Then again several drugs, which are re¬ 
peatedly mentioned in the Charaka and are 
almost exclusively Indian products, have been 
borrowed in the materia mediea of L’seibiali 

+ The version >jF ft toe*, 
* Di3ti * Tn»h bfisj in tkt?dtt£ " l^etin uf ftw 

middle iijrcv It hiii ^ 

knlffllSgible tu Ur. 
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and others. The following may be taken 
as examples: Pepper/ lac, nard,* liquorice, 
assafonida oedmum, sanctum, bdellium, 
cinnamon, the chebultc mvrobalans, calamus 
acorns, afiallacha, 1 berberis asiatica, 1 myrrh, 
mdia axadtrecbta, calotropis, (asdepias), and 
red sandal. To quote Giidemeister : 

4b Ex* Imc fndiae parte asportatur agallodium 
Kumftmisc, quod inde nomca ccpit/* p, 156- 


n) ttfqnftridvi .it« mtmtiom itw itfw peppm.. Arabian 
pbypiiriJicM M rfctt tenth r«niury iiLm rfinierilw ihfjr property. S c 
Dy m.H-k. Wnfufrii and bl t^irmai^iraphii IndiiM," Ill, 

PP> '7*-'% 

(j) ’■ Manfactae'hya ^Eaminji/ Eh** Xnrdln Af Dirtn'oridlini, 

nty aim “ Ganjfihm" lircaiiw! the CrArift* floral fr*fn the f'not 
nt th-p mntintainf wbtn tEw plan! jjrdw* : ibid If. p. 3^4- 

For Che eJiftrnuiun ul agoJJooht fmih ), aLu 
^Script. iir.ib. dc- Reb. tnd., 1 pp. £5-72, 

!+) Tbefxtrxt ol iroud wa* *Uu kirnwR fu iNp Gm-i* 

imdfMhc name id Indian Lydum. “J'h.irm. Ind^” i, 

Cf " Antwip the srrjnrlr Indian produm, wr have tbrtwn 
kind* of Pf pfwr (tonjf and round t, Cantamnrn# and Oinjfn- i *) 

. ihr H D<ilirtie*r‘ Airnlktnrfl by |{^p«mln and TIkwv 
pbrjisEun, ** wrN ** br Imvf asilhc™, Em ron ^djtrril io be "I'Kiyyliu 
Vuljfnri*, and in hiw hern inlfLkfrjreiJ from India En rhe limt id 
AlcjjunLlrr." Roylr " Antiquity id Kind 11 MH UnH , 

P tar. 


* 
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Abddhali Sind ms dum Induce ngionrs dc- 
rribit, dUal 

' WgarsiM quidcm ^<Mklra mri lim Umen istud 
p at isstm Li its * L s (. 

‘Qii&nd® randabalur India Indaqiie sagitta in 
iampo i -iicilir-. 

11 Per vitam mrani 1 terra c*t! in quam si pin via 
deciilil. 

M tNmliii^unt hvaeinthi el unioned ei >|ui motii- 
lihu* caret 

“ tbi originem ha bent mu sens **l camphnra et 
anibarum ct agallochum 

■■ El aroma turn genera. ijnibsts tiluntnr qui itm- 
dari synt. 

Et odorauientorum species rt mvristica H 
spii\i nardi . 

‘ fbi ebur el trrtonae lignum, ibi lignum aloes 
et tantalum 

" Eliiqmt: esl tiiiia inonti* in.stat Infigissinu." 

pp 21 7-21K. 

That the Chant ka should be changed by 
Arabic writers into 11 Sarak," Surnila into 
Sijsrud, Xidana into ifc Badan T M Astdnga into 
Asankar and so forth, need not at all surprise 
us. Such transformations can well be ex- 
plained on phonetic principles. Moreover, 
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"If must remember that the Indian works 
translated into Arabic were sometimes deriv¬ 
ed from preexisting Phelvi versions, and in 
the migrations through successive languages, 
the names often got fright fully disfigured. A 
notable instance of this kind is afforded In 
the fables of Filpay (Kalila and iJinina ') 
from which La Fontaine borrowed the idea 
of several of his fables as he himself acknow¬ 
ledges '* 1 shall only say, from a sense of 
gratitude, that I owe the largest portion of 
them to Filpay, the Indian sage," It has 
no iv been made out that Filpay or Bid pa i is 
a corrupt form of the Sanskrit word “vidyilpati” 
(master of learning), 

Even lung before the time of the Caliphs. 
India was the favourite resort of the students 
of medicine and other sciences. Thus 
Barzouhyeh, a contemporary of the celebrated 

tij et fflAlifTP rmp«H dr irdiHifnfinnei^fi (jug 

rr ]bv« a Hfnirbir «n 4r llndkfl rf\ prhlv 6,, du pcfcM cn 

arabc, dv jrahe eh ptryaxij on y mrauvr- ti u'cire r4ja 

Frappi h> dr frtte n . ' —dc Sarv “ CaIOh n 

ilJmHti ny Fatlrt t\i Hidpdi, fiiliftX (>. 5 
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Sassanian king XashirvaiL (A. D. 531-575)1 
visitt!d India to acquire* proficiency in the 
Indian sciences. 1 


Arabian 

u* India igjuir- 
rd by thr. HiJM'jjr.Lik 
bhlviriiinu <>f rhr- 
miMrj'. 


Thomson, Hoefer, Kopp, and Ben helot 
Have done ample justice to 
the claims of the Arabians as 
the originators or, at any rate, 
as the propagators of alchemy 
in Europe in the middle ages. M. Bert helot, 
indeed, has recently shown that the ideas and 
theories, as regards alchemy, humoral patho- 
logy and physiology, which were promulgated 
in the writings of Geber, Rases, Avicenna, 
Rubacar and nthers, were essentially Greek 
in origin, though extended and improved 
upon by the Arabians, The French savant 
has, however, presented only one side of the 


E 1 ) - 4 UE P'Tirniyfch fraflttA*, arwl 

il*ja hut tin pmnirr lova** da™ V Indv, p.nir v m-hen hrr dr* 
(■uWmrfci mAJtrinnle^ ri eft* ^triple*, es ^ur r"^dt dim w vny*#* 
qti’1] .ivu.ii AAplb hi runnpti^inre d* b bn^ * tfr E A-ritirr? 
Inditn^Tlini f " p, 1 J. 
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shit-id.' In short, European historians of 
eheinistiy have scarcely one- word to sru on 
Uil- indebtedness of thr- Arabians to th. 
Hindus, whn contributed no( a fitile to the 
making of a Rases, a Scrapfon, or an Avi- 
cenna, vilio. in sum, ivefe the Huh insptrvrs 
of tilt: European iatro-chemists down to tin.- 
i 7th century. 1 

Prof. Sarhati, the learned t ranshuur and 
Pruf editor of AJbminrs India 

cirr. iJiifti JiMkc n. 1 tuM| 

tbt rkpnu L>f imU*. however, docs justice to the 

(l> CX il — fe* Arabo. brfilirr* r| If^diKteari dt J.i 
^Ttcijtrr — Berth tit* h i_i C'himic ah mnytti Aj£r f f. pr^* r jj 
‘ ^ fuituffJJc, Junrnt cnrtfri! ^iitip/ti nut ?xr h ** 

- 1 ®*. ll-fn* I* rflchn- -Vtijr iln mfttnrih.« »mchv klr tagcLiiJ. 

JHir^ « |)jf Jfcfelf- L'lieifEs- Dill* nriile, f Lilian. J\hjI 

(TEiiDefnianl ^i-n^r iradttit* du gfne cpi nyrint^tue, pm* rn n.il>- 
parfoia ntrint tr^idlfeic.% [frmTi'PicfLt dtni OrtlB ijrtnirtr liui£iu* p ‘ 

" I.r» ralifni fn’hrrrlHfPriif la M^nli *fritn* 4 k tiw irdf 
Iriif haHMi* Ftv#dae-.ife iw ibinEr* l«jf rrfuit ijrs 

C*re«- r *W II,. IntrLwJuirtkFn. iii. 

u) £|Mfiiking cif Allirrt thr t»roi .mi] K.^-rr Kupp 

Ifffllsi - J ‘ bcilie hit*.. IMP dlT-Whrp yiurflr, iien Artbern, E tp. 

rhitpfl " <f GtTl’h d cheffl M I. S«4 l^f.ijjc-f tqiulJi I^hiifri rJig. 

•inmlHbWiim* of the- FHluJlL* • r.p* . " Thr fr.i.- hi'T* J thr Silfit ir.«i 

terrr thr Siif.jri.mr, jral the Jew* " JJinJ P nfk.-ll Drr. of 

E^rupr.' Vi hi r p.3^4,rd J%ti. 
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claims of both Greece and India in this' res¬ 

pect* when he remarks 

" The cradle ol Ara bic literal i*re is not D.imas- 
i us f tiyE Bagdad, the‘ protection necessary For it* 
growth being afforded by the Caliph* of the* house 

of Abbas 

t 

W kA The foundation of Arabic literature was laid 
between 750-A50 A.h The development of a 
large literature with numerous ramification* 
t arried out with foreign materials* as m Rome the 
*? ngjfit's of tin-national literature mostly point 10 
Greek sources. Greece, Persia and India were 
taxed to help the sterility of the Arab mind 1 

We canned conclude this chapter belter 
than sum up its substance in the words of 
Prof. Sachau •— 

d ‘ What India has contributed reached Bagdad 
by two different roads. Part lias come directly in 
translations from the Sanskrit, pari has travelled 
13 i rough Era 11 r having o rig] oa 11 y \u ?eii t ra n slatv d 
from Sanskrit PnK } PrAlcjii } into Persian + and 
farther from Persian into Arabic, Jn this wav, €-g- 
the fahW of Kfillta and JUmna have been com- 
munirated to the Arabs, and a book rm medicine, 
probably the famous (baraka rf. ,+ Ki Unfit, ' p 303, 
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u In tills communication between India and 
Bagdad we must not only distinguish between two 
different roads, but also between two different 
perioffs. f 

(l As Sindh was tinder the actual rule of the 
Khalif Mansur (A* D. 753 - 774 L there came cm* 
bassies from that part of India to Bagdad**and 
aniiong them scholars, who brought along with 
them two books, the “BrabjfiasiddhftnLa 1 ' of Brahma¬ 
gupta (Sind hind), and his ,j K ham lakh ruly aka * 
(Arkand). With the help of these pandits* 
A [friz art, perhaps also Yakub Jbn Tflrik, Inundated 
them^ Both works have been largely tided, anti 
have cxerdsrd a great influence. It was on thk 
occasion that the Arabs first became acquainted 
with a scientific system of astronomy. They learned 
from Brahmagupta earlier than from Plolwnv. 

im Another influx of Hindu learning took place 
under Ifarun, A r IX 7 Wfi 4 k$* Tlu: ministerud 
family Barraafc. then at the zenith of their power 
had come with the ruling dynasty from Ballck. 
where an ancestor of theirs had been an official in 
the Btifldhbtic temple A \itt hck&r i. c. uavavihilrA. 
the new temple (nr monastery). The name Barm a k 
h said to be of Indian descent, meaning parttmnJtfj. 
f. r, the superior (abbot of I he i nAdro ?). Cf 
fvem, “Gejschichlr des Buddhism us 1 ' in Indie n, if, 445, 
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used All over the world. The influence which the 
decimal system of reckoning dependent on those 
figures has had not only on mathematics, but on the 
progress of ci\ ilisatior in general, oan hardly be 
over-estimated, During the 8th and r;th centuries 
the Indians been me the teachers in arithmetic and 
afgehra of the Arabs, and through them of the 
nations of the West. Thus, though we calf the 
latter seietice by an Arabic name, it is a gift wt- 
owe to India." 

We have thus far attempted lo present 
our readers with a brief, hurried and neces¬ 
sarily imperfect survey of the gradual evolu¬ 
tion and development of Hindu medicine and 
alchemy from the Yedic age onward. We 
hope tve have been justified in dividing this 
entire range into four distinct periods, each 
characterised by fairly well defined features. 
There arc of course no sharp lints of demar¬ 
cation—the one imperceptibly merging into 
the other, These are (t) The Ayurvedic 
Period ; (a.) The Transitional period ; (3) 

The Tantrre period ; (4) The I at ro-chemical 
period. 
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543 . Of course, the Barmak f-amily had been eon- 
vl*jih3 h hut their contemporaries never though l 
much oI their profession of Isiarn^ nor regarded it 
as genuine. Induced probably by family tradition^ 
they *ent scholars to India, there lo study medicine 
nine! pharmacology, Besides, they engaged Hindu 
scholars to come to Bagdad. made them the chief 
physicians of their hospitals, and ordered them to 
translate from Sanskrit into Arabic, books on mt-dj. 
cinep pharmacology, toxicologic philosophy* astro¬ 
logy and other subjects. Still in later centuries 
Muslim scholars sometimes travelled for the same 
purposes as the emissaries of the Harm at, v-f. 
AlmuwafTak, not long before Albgrtints time (^Codex 
Vindobonends, stvt medid Abu -Mansur liber futi- 
damentomm pharmacologic, ed. Sefiginann, Vienna, 
iKj^i VP - 5 * to > *5r 9 ” 

We shall finish with another appropriate 
extract from Prof- Macdon elf's recent 
work 1 ;— 

+ " In Sciencej too, the debt of Europe to India 
£a ilsu pfL>f. has been considerable. There h 
Macitonvll. m the firat place, the great fact 

that the Indians invented the numerical figures 


£1 “ Mast. Smi. Lit." p 4ii 
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We shall now proceed to give a rough ac¬ 
count of the chemical knowledge of each 
period—a more detailed description, especially 
of the Tart trie period, being reserved for the 
second volume. 




The Ayurvedic Period 




(From the pre-Buddhistic Era lo circa 
000 A. D.) 
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CHAPTEH I 

The Constitution and Properties at Metier; 
the Atomic Theory 

\l Is not our purpose to discuss in the present 
volume the theories dominating Hindu medicine 
nnd, incidentally, chemistrv. A concise prtK- 
» minary summary of sonii 1 of the salient feature*- 
of the S&Jftkhra and Visi.srshika systems of philo¬ 
sophy is, however, absofutWy needed in order to 
follow with advantage the excerpts given an this 
hook from the Charalca, the Somita and other 
works. In connection with this, it would also be* 
interesting to compare the indebtedness of Hip- 
paerates to the doctrines of Parmenides, Em* 
pedocles and other philosophers of the same 
school/ 

if) ^(Jiafrn J p Hippocfata fcw E. Utir^, ^[i t rf^p, 
Tanie %t tntra, pp* y ft nzsj. In rgnrcctjun, with tlk i-Naffar 
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kasmda, the founder of the YaLrcshika system, 
chiefly occupied Mm sc ll with the study of the pro¬ 
perties of mailer* The atomic theory, as pro¬ 
pounded by him, hits many points in common 
with I hat of the Greek philosopher Democritus 
11 is theory of the propagation of sound cannot 
fail to excite our wonder and admiration even at * 
this distant dale. No less remarkable h his 
statement that light and heat are a ft If different 
/arms a/the same essential suht after. Bui Ka^iida 
U anticipated in many material points by Kupila, 
the reputed originator of the Snfflkhya philosophy. 
With the purely metaphysical aspects of these 
systems we are not concerned here. Their theories 
of matter and its constitution alone fall within the 
scope of our present enquiry. We shall now 
briefly refer to some of Lheir doctrines. 

The S&nkhya, in common with other systems 
of Hindu philosophy< teaches that salvation in 
after-life h only attainable b) r perfect knowledge. 
According to kapiki. there are three sources of 
knowledge which consists in right discri mi nation 
of the perceptible and imperceptible principles 

tJ«p pr^rr may oIa® cumuli GmtpCfl 'Gritcbiti- hr Prhfcrr", vd. I. 

■0 Q 3- rtpeeially the srtkb ; "Dip Arnie " «r j J54, and 

" Dk AlE>mi^iif}|Fri Hbysikcf ", pji. 254-3^. 
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ol the material world from tin- immaterial soul. 
J-lu enumerates these principles to br twenty-five 
in number. For our present purpose, however a 
few of these only tome within our purview. These 
we will present to our readers in I he inimitable 
language of ( dlcbmoke, whose masterly exposition 
of Hindu thought, though written nearly four 
scores of years ago, still retains its value and 
authoritative stamp 1 : — 

Tan Minus ok Particles. 

“ Five subtile particles, rudiments, or atoms, 
denominated Taiunutras ; perceptible to brings of 
A superior Order, but un apprehended by the grosser 
senses of mankind ; derived from tin* conscious 
principle, and themselves productive of the live 
grosser elements, earth, water lire, air, and space. 

Five Elements. 

“Five elements, produced from the Jive ele¬ 
mentary' particles or rudiments, tft, A diffused, 

(!) TrJnj Ri^al A.i.Soc., Vnl, I pp a mnd pp, pa-tiS 

The EurQfK.iti Hucfcnt whu whlp^ il> . put^rc I hr - uhjfr-E fart her 
ttL.1V CGRhulL kliX MalWs ” Sut Svrtemj df J riding Pkllimiphv '* 
in whii’h 11 is nibfik ;itid tkhjuslire WWiojfTdphjr will be futmd_ 
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ethereal fluid (flfclra), occupying space; it hai the 
property of audible ness, being lEie vehicle of sounds 
derived from the sonorous rudiment or ethereal 
atom, 2 nd. Air, which is endowed with the pro¬ 
perties of andiblcmess atid tangibility. being sensible 
to hearing and touch ; derived from Clit- tangible 
rudiment or terial atom, jrd. Fire, which is invented 
with properties of audibleness* tangibility and 
colour; sensible to hearing, touch and sight i 
derived from the colouring rudiment or igneous 
atom, 4 th, Water, which possesses the properties 
ol audibloness h tangibility, colour and savour ; being 
sensible to hearing, touch, sight and taste ; derived 
from the savoury rudiment or aqueous atom. 5th. 
Earth. which unites the properties of audibleness 
tangibility, colour, savour and odour: being sensible 
to hearing touch, sight, taste and smell; derived 
from the odorous rudiment or terrene atom. 

Animated Atom. 

‘‘The notion of an animated atom -seems to be 
a compromise between the refined dogma of an 
immaterial soul and the difficulty which a gros* 
understanding finds in grasping the comprehension 
of individual existence, unattached to matter. 
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Grosser Body- 

"The grosser body, with which a soul dad Jn 
its subtile person is invested for the purpose of 
fruition, is composed of lhe live I’lemcnLs or of 
four, excluding the ethereal, according to some 
authorities ; or of one earth alone, according to 
others. That grosser body, prupagated by gener¬ 
ation, is perishable. The subtile person is more- 
durable, Eruttsmigraling through successive bodies, 
which it assumes, as a mimic shifts his disguise* 
to represent various characters. 1 K 

We now conic to the treatment of (he subject by 
Ka/Jiida in his famous Vaijeshikn system. Here 
also we arc indebted to Colehrooke for llle fol¬ 
lowing summary. Karnida arranges the objects of 
sense in six categories* vit, substance, quality, 
actio n, comm un Itv, di IT e re nee a m J aggregation. 
According to him :— 

N l. Substance is the intimate cause of an 
aggregate effect or product i it is the site of qualities 
and of action : or that in which qua lilies abide, and 
in which action laJcis place, 

"Nine are enumerated, and no more are ur* 
cognised. Darkness has been alleged by some 





6 


HINDU CHEMISTRY 


philosophers; but it Is no substance; nor is body 
a distinct one ; nor gold which the Mimfim&akas 

affirm to be a peculiar substance. 

■'Those specified by Kawnda are ; 

Earth. 

**t. Earth which besides qualities common to 
most substances ( as number T quantity, Iridivi* 
duality, conjunction, disjunction, priority, poste¬ 
riority. gravity> fluidity and faculty of velocity 
atsd of elasticity), has colour, savour, odour and 
fed or temperature. Its distinguishing quality is 
smell ; and it is succinctly defined as a substance 
odorous. In some instances, as in gems, the smell 
is latent : but it become* manifest by calcination. 

i+ It is eternal, as atoms ; or transient r as aggre¬ 
gates. In either, those characteristic qualities are 
transitory, and are matiiralive* as affected by light 
and heat: for by union with It, whether Intent 
or manifest, form, colour, taste, smell and tem¬ 
perature are in earth of any sort annulled, and 
other colour etc. introduced. 

"Aggregates or products arc either organised 
bodies, nr organs of perception, or unorgan io masses. 

'Organised earthly bodies arc of five sorls. 
The organ of smell is terneam, Unorganie masses 
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are stones, lumps of day, et c. The union of 
integrant pans is hard, soft or cumulative .is 
stones, flowers, cotton, etc. 

Water. 

"2. Water, which has the qualities of earth ; 
excepting smell and with the addition of viscidity. 
Odour, when observable in water is nibdtitGQits, 
arising from mixture of earthy particles. 

"Tlte distinguishing quality of water is coolness, 
ll Is accordingly defined as a substance cool to 
the feel. 

"It it eternal* as atoms : transient, as aggregates. 
The qualities of the first arc constant likewise ; 
those of the falter inconst an l_ 

"Organic aqueous bodied arc beings abiding 
in the realm of Varuflsu The organ of taste is 
aqueous : witness the saliv a. Unorganic w aters are 
rivers, seas, rain, snow, hail, etc. 

4h lt h by some maintained that hail b pure 
water rendered solid by tlie supervention of an 
unseen virtue: others imagine its solidity to be 
owing to mixture of earthly particles. 

Light; 

"■ 3 . Light is coloured, and illumines other 
substances ; and to the feet is hot i which is its 
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distinguishing quality. It is defined a* a substance 

hot to the feel, [Heat* then, and light are identi¬ 
fied as one substance.]* 

■ 

81 Jt has the qualities of earth except smelt* 
taste, and gravity. It is eternal, as atoms; not so, 
as aggregates, 

*'Organic luminous bodies are being* abiding in 
the solar realm. The visual ray, which is the 
organ of sight, is lucid. Unorgank light is 
reckoned fourfold: earthy, cekstiah aJvme and 
mineral, Another distinction concerns sight and 
fed ; as light or heat may be cither latent or 
manifest, in respect of both sight and fed* or 
differently in regard to either. Thus fin; is both 
seen and fdt ; the heat of hot water is felt but 
not seen ; moonshine h seen, but not felt; the 
visual ray is neither seen nor felt. Terrestrietis 
%ht i* that, of which the fed h earthy, as fire. 
Celestial h that of winch the fuel is watery, as 
lightning and meteors of various sorts. A 3 vine kthat 
of which the fed in both earthy and watery*: 
it intestinal, which digests food and drink. Mineral 
is that which is found in pits as gold- For some 
maintain that gold is solid light; or, at least that 


* Tfce *nucFu:e trader bnurlM Li vviu 
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the chief ingredient is light which rs rendered solid 
by mixture with some particles of earth- Were it 
mere earth, it might be raldlilcd by fire strongly 
urged. Its lighl is not latent, but overpowered by 
the colour of the earthy particles mixed iviEh 
Jtr In the Mrmftmsil, however, it is reckoned as a 
distinct substance, as before observed, rn 
After giving an account of air and ether etc,, 
Coiebraoke proceeds with Kawfida's 


0 ) Til!: term HH rlcinth[ " r,n nut ^enm.tlj uwsd In the ffedfnfr 

w.'fL.HS of H CCpPii |j, «£i irrjt -cif A i" ■ ■ ISijjM iimi lI r other it COItRDt pd Wftah] firt>- 
|>crti^ FhanuTtcfistie" a£ matter, tr.g . ctiHluUt, drj n. vi. h ravine** 

fluidity , ihtii it n'fi-nrd to ostaJa cptaltEics Eft the alwtnrt . 
Th&Gmk pbatatfpbm lUn h?\d rirndlar, If not Edrnfi.nl, tfew*. 
Cf. bp EnEpcdukln und 41 c modrnoc Chevti*,** pp. of 

*' GripehEnrhc Dcnkct 1 hy Oinmpcri vol. \ , n\, Ujuj. Ttif 

falfairiijf c«nrr will nl*o ihttr* much light ott thp i object i 
"The four iuxatM w,itct, *itih stmt 

firi?—innerc regarded by that intrllrfiLLiiily great ptiilLmoplitf, 

Eitipedarb-* nf AgriRtnt i riant 440 n c j>, ns llir hap-i* at thr world . 

but bf Mtn«lf nttf who adopted tkiv into 

his system of 11.if um] phi] I-I 3-*- 1 pItv, juuknf upon thtm ,1* different 

propertirt carried -iIkmiI by one sidgltisJ mjifpr. Thetp riicf qtLnEkJn 
fllieroMwfNjif/JtfrfT gfibr Jalcf KhuMiffel hr hHd to be slunr 
Uppma* to the Eoueh* via., w.imt, cold. dry, and ttnni*r Eych 
ot the four *ocaJled rlunirnti is rharartmffd hy the pewsei- 
d i«u trf lht>r pnrprtifH, flit IraJif *?nB ant) ITIln<C 
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Conception of the SIMPLE, Binary, Tertiary, 
and Quaternary Atoms. 

,c Material substances arc by Kn^mda considered 
to be primarily atoms ; and secondarily, aggegatcs, 
lie maintains the eternity of atoms 3 and their 
existence and aggregation are explained a_s 
follows : 

“ The moLf t which is seen in a sunbeam, is the 
smallest perceptible quantity* * Being a substance 
and an effect, it must be composed of what b leas 
than itself ; and thb likewise is a substance and 
an effect : for the component part of a substance 
that has magnitude must be an effect. This again 
must be composed of what h smaller ; and that 
smaller thing Ls an atom, it is simple and uneom- 
posed ■ dsc the scries would be endless: and, 
were it parquet! mile finitely, there would be n o 
difference of magnitude between a mustard se ed 


walw moist .liifl t'M. earth c£»14 ,iii4 4rv t ind: firr Aty ind 
fcirm. The differences Jrj the rtuircrL-iJ vwU « rrr h I herd 1 are, 
te far UCrtbed to ihc properties inherent in mailer. 

* * * * 

11 Ariirctrift ^it^dcred that his four <etemeni* kw riuiiffkriEnt it* 
tbrfitofivw Ilp espkin ihr phenomena of nature t ‘ he theiefur* 

I'l+uhifil a fifth ftirc, termed lVW^i, vhicli far i modified tpptwnsas 
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and A mountain, a gnat and a a elephant, each 
alike containing; an infinity of particles. The 
ultimate atom then Is simple, 

“ The first compound consists of two atoms : 
for one does not enter into com posh ion ; and there 
ts no argument to prove, that more than two 
muHtt for in cohat ion, be united. The next consists 
of three double atoms i for* if otilv tuo were con¬ 
joined, magnitude Would hardly ensue since it 
must be produced either by size or a number of 
pattrdts : it cannot be their size and, therefore, it 
must be their number. Nor is there any reason for 
assuming the union of four double atoms, since 
three suffice to originate magnitude. The atom 
then U reckoned to be the sixth part of a mote 
visible in a sunbeam. 

"Two earthly atoms, concurring by an unseen 
peculiar virtue, the creative will of God. or time, 
or other competent, cause, constitute a dcuitjJe 
atom of earth ; and, by concourse of three binary 
atoms, a tertiary 1 atom is produced ; and by 

An elhrftjl or imm.iitrixl siatmc and Id pcniieal* tbc whiilr 
world, Ai the ' 'quint j riMrmti#.'* lb i* pkl'rd nn ijnmitcisi? rdU 
jiFFinnjf the fulidwen- of itie ArtOotltlM define in ttu? MLdcJIt 
Agra, amj finic iwr to BHUeu noNox from ihn rnd^arour* 
erf many {who, ttnUJte Ambth jupjrond it la ta tnAl«fial> to 
wit ale it. 
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ton course of four triple alums, a quaternary atom ; 
and so on, to a gross, grosser, or grossest mass of 
earth : thus great earth is produced ; and in like 
manner, great water from aqueous atoms ; great 
light, from luminous ; and great nir, from a^riaL 
The qualities dial belong to the effect are those 
which appertained ki the integrant part p or 
primary particle as its material cause ; and con¬ 
versely, the qualities which belong to the cause are 
found in the effect, 

14 The dissolution of substances proceeds in¬ 
versely. In the integrant parts of an aggregate 
5ubsLance resulting from composition, as in 11n¬ 
puts herds of an earthen jar action is induced 
by pressure attended with velocity, or by simple 
pressure. Disjunction ensues : whereby the union, 
which was the causer of in cohat ion of members, 
is annulled ; and the inlcgral substance consisting 
of those members, is resolved into its parts, 


" Thettf Mouii L-j be a hidpjfrrc 1 nf protabllitj \n the: jLkiurpp~ 

thin !h4t EmptdcrtJCT ,ajad Ar["oik? did nut ticttralra tltdiifx 
thrjr tbwarj- oi iJu? rh-im*tiSs but denied it fmm ,_*h,rr r 

itiLLi the old«t writing uf Indiq: tradi that she W4jtlcl cwiiisU 
et live four ctcmcnfi ttiEfliifKtted uImy#, lefifher with Hhcr t which 
l*u h mtj*l likfrrl.it^l to AnM^le'i u ru/j-Mc^ i w Hint, of 
•Chrm '. Eri#. tRm, «L r8g^, pp, j-S. 
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and is destroyed : for it ceases to subsist as a 
whole. 

QVAUTY of THK St/ASTANCR VIZ., 
Colour, Savour, etc. 

H, Quality is closely uni Led with substance + 
nol F however, as an intimate 1 cause of it, nr>r ron^is- 
Htig in rti-i j E io3i j but rum in on ; not a genus, vet 
appertaining to one. ft is independent of conjunc¬ 
tion 3 JhJ disjunction ; not the cause of thtm, not 
itself endued with qualities,. 

l! i wrnty-foLir art- enumerated. Seventeen only 
are, indued, specified in Kaflikfo*s aphorisms; hut 
the rest are understood. 

" i- Colour- Jt is a peculiar quality to be ap¬ 
prehended only by sight; and abides in ihrre 
substance ; earth, water, and light ft h a rharar* 
tensile quality of the last; and, in that, i* 
while anti responded. hi water it is white, 
hut without lustre. In the pH maty atoms of both 
it is perpetual ; in their products, not so. In earth 
it is variable; and seven colours are distinguished; 
via. white, yellow, green, red, h]ark% lawny for 
orange} and variegated The varieties of these 
seven colours arc many, unenu me rated. The 
six simple colours occur in the atoms of the earth ; 
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and the seven, including variegated; in its double 
atoms, and more complex forms. The colour of 
integral! parts is the cause of colour in the 
integral substance. 

+l 2 Savour. It h a peculiar quality, to be 
apprehended only by the organ of taste ; and abides 
in two Muhslaticcs, earth and water. El is a 
characteristic quality of the last; and in it is sweet- 
It is perpetual in atoms of water; not so in aqueous 
products. In earth it b variable, and six sorts 
are dbtingubhed ; sweet, bitter, pungent, astringent* 
acid, and saline r 

M J‘ Odour. It is a peculiar quality, to be ap¬ 
prehended only by the organ of smell; and abides 
m earth done, being its distinguishing quality. 
In water, odour b ad seditious. being induced bv 
union with earthy part ides; as a dear crystal 
appears red by association with a hollyhock, or 
other Rower of that hue. In air also it b adsciti- 
tious: thus a farces*, which has blown over 
blossoms, musk, Camphor* of other scented subs- 
taoci wafts fragrant part ides of the blossoms, 
eU% The flowers arc not torn, nor the musk 
diminished j because the parts are replaced by 
a reproductive unseen virtue. However, camphor 
and other volatile substances do waste. 
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* * * . # 
Gravitation, 

LJ i2. Gravity is the peculiar cause of primary 
descent or falling 

iH It affects earth and water. Gy It] is affected by 
quality, by reason of earth contained in it. 

*ln the absent of a countervailing cause, as 
adhesion, velocity, or some art of volition, dentil 
results From this quality. Thus a coi-oariui is 
withheld from falling by adhesion of the foot¬ 
stalk t but, this impediment ceasing on maturity 
of the fruit, it falls, 

" According to Udayana AeJuirya, gravity is 
imperceptible, but to be inferred from the art 
of falling. Vallabha maintains that it is perceived 
in the position of a thing descending to a 
lower situation. 

L EVJTV. 

"Levity is not a distinct quality, but the negation 
of gravity. 

PjLijtDrrv. 

ia rj. Fluidity is the cause of original trickling. 

"It affects earth, light and water. It is natural 
■and essential in water ; adscitllious in earth and 
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light ; being induced by exhibition of fire in mo lien 
substance^ -is lae r gold eU\ 

"Fluidity is perceptible by external senses, sight 
and touch. 

|J In hail niu! 3ee p fluidlt}' essentially subsists, 
but is obstructed by an impcduneiiL arising from 
an unseen virtue which renders the water solid. 

Viscidity. 

14. "Viscidity is the quality of da film i ness 
and cause of ngg! urination. 3 l abides in water 
only. In oil, liquid butter, etc,, it results from the 
watery part of those liquids. 

SoiNU. 

"15, Sound is a peculiar quality of the ethereal 
dement, and is lo be apprehended by the hearing. 
It abides in that element exclusively and is its 
characteristic quality. Tiro ^orts arc distsngtiish- 
ed : articulate and musical, 

Theohy gf tdk Propagation of Sound. 

"To account for sound originating in one place 
neirtg heard in nnoilu r, it i-* observed, that sound 
is propagated by undulation, wave after wave. 
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radiating in every direction p from a centre, like 
tlic blossom* of a Naudea. It is not the fint, nor 
the intermediate wave, that is the sound heard; 
but the ksl that comes in contact with the organ 
of liearing: and therefore Jt is not quite correct 
to say, that a drum has been heard* Sound originates 
in conjunction, in disfunction, or in sound itself. 
The conjunction of cymbalo, or that of a drum and 
stick, may serve to exemplify the first. Jt if the 
instrumental cause. The rustling of leaves is an 
instance of disjunction being the cause of sound. 
In some cascs t sound becomes the cause of 
sound. In alJ, the conformity of wind or its 
calmness is a concomitant cause ; for an adverse 
Tii'ind obstructs it. Phe materia! cause is in every 
case the ethereal fluid : and the conjunction of 
tfiat with the sonorous subject is a concomitant 
cause." 

It now only remains for us to furnish a precis 
of the atomic theory of Kn/mda in the words of 
Mas Muller: 

Ajvus ok Atoms, 

Ai What is thought to be peculiar to Karnkja, 
nay the distinguishing feature of hts philosophy, 
is the theory of A#us or Atoms* They take the 

3 
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place of the TarnofttriU in the Siiarkhya philosophy* 
Though the idea of an atom is not unknown in 
the Nyoya-philosophy (Nyova Siitra^, IV. 2, 4 -35), 
it is nowhere so fully worked out as in the 
ViLLrcshika. Ko/mda argued that there must be 
somewhere a smallest thing that excludes further 
analysis* Without this admission^ wl* should have 
a rtgresfiis ml infinitum, a most object ion able 
process in the eyes of all Indian philosophers* 
A mountain, he says, would not he larger than a 
mustard seed- These smallest and invisible particles 
arc held by Ka^ada to be eternal in themselves, 
but non-eternal as aggregates. As aggregates again 
they may be organised organs, and inorganic. 
Thus the human body is earth organised, the power 
oi smelling is the earthly organ* stones are 
inorganic, 

"it is, no doubt, very tempting to ascribe a 
Greek origin to Km Ada's theory of atoms. But 
suppose that the atomic theory liad ready been 
borrowed from a Greek sou nee „ would it not he 
si range that Kamida's atoms are supposed never 
to assume visible dimensions till there is a com¬ 
bination of three double atoms {Tryarruka) r 
neither the simple nor the double atoms being 
supposed to he visible by themselves, 1 do not 
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remember anything this in Epicurean authors, 
and it seems to me to give quite an independent 
character to Kawfida's view of the nature of an 
atom. 

11 We art told that water* in its atomsr stale, is 
eterna], as an aggregate transient. Bring* in 
tin: realm of \ aruna (god of the sea) are orgnn- 
kedp taste is the watery organ, rivers are water 
inorganic. 1 ' 

"Light in its atomic state jjs eternal, as an ag¬ 
gregate transient. 1 here arc organic luminous 
b^ltcs in the sun r sight or the visual ray is the 
luminous organ, burning Jims are inorganic. 

1 Air, again, is both atomic and an aggregate. 
Beings of the air, spirits, etc,, are organised air: 
touch in Hie skin is the aerial organ, wind is in¬ 
organic air, Here it would seem as if we had 
something not very unlike the doctrine of Empedocles 
* Bui though we may discover 
the same thought in the philosophies of Ka*Nida 
and Empedocles, the form which it takes in fntlia 
is characteristically different from its Greek form/" 1 


i f ) * JrnU.au PhilMpky pp 5^-%. 
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Dates of the PhUosofhjcae SOtrar— 
The Question of Priority. 

As regards the dales of the philosophical 
sfttrasp nothing definite is known ; here, as in 
the subsequent portions of our history, we have 
to depend largely upon constructive chronology* 

We quote below two short extracts from Professor 
Max Mullers Hndian PhIlo£ophy ,p which sum¬ 
marise all the information available at present on 
the subject: 

w If we consider the state of philosophical 
thought in India such as it is represented to its 
in the Br/dima^as and Upani shads, and afterwards 
in the canonical books of the Buddhists, wt- 
r an not wonder that all attempts al Using the dates 
of the six recognised systems of philosophy, nay 
even their mutual relationship, should hitherto 
have failed. It is true that Buddhism and jainism 
were likewise but two philosophical systems out of 
many, and that it has been possible to fix their 
dates. But if in their case we know something 
about their dates and their historical development, 
this is chiefly due to the social and political import¬ 
ance which they acquired during the fifth* the 
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fourthp and the third centuries B> C u and not simply 
io their philosophical tenets. We know also that 
there Here many teachers, contemponifies of 
Buddha, but they have left no traces in the literary 
history of India. 

# * + * * 

-We cannot be far wrong therefore if we 
assign the gradual formation of the six systems 
of philosophy to the period from Buddha (5th 
century) to Ayoka (third century), though we have 
to admit, particularly in the case* of Vedanta, 
Silerkhya and \ oga, a long previous development 
reaching back through Lipanishads and Br*Jima*as 
to the vciy hymns of the Rig Veda. 

l4 It h equally difficult to fix the relative poai- 
tion of the great systems of philosophy, because, 
as I explained before, they quote each other 
mutually* With regard to the relation of Bud* 
dhism to the six orthodox system* it seema to rue 
that all we can honestly say is that schools of 
philosophy handing down doctrines very similar 
to those of our six classical or orthodox systems 
are presupposed by the Buddhist 5 utta&” (pp« 116 
■— 130 ) 

As regards ike question of priority, we shall 
also take the liberty to quote below from Prof. 
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Macdonejr* “History of Sanskrit Literature?': 

“Turning to Philosophical Literature we find 
that the early Greek and Indian Philosophers 
have many points in common, Some of the 
leading doctrines of the EJeatfcs, that God and 
the universe arc one, lhat everything existing 
in multiplicity has no reality, that thinking and 
being are identical* are alt to be found in the 
philosophy of the Upatiiahadi and the Vedanta 
system, winch is its outcome. Again, the doctrine 
of Ernpedbelts, that nothing can arise which hay not 
existed before, and that nothing existing can be 
annihilated, has its exact parallel In the characteristic 
doctrine of the Simkhya system about the eternity 
ami indestructibility of matter. According to Greek 
tradition, 1 hales, Empedocles, Anaxagoras , Demo¬ 
critus, and others undertook journeys io Oriental 
countries in order lo study philosophy, Hem r 
there is at least lhe historical possibility of the 
Greeks having been influenced by Indian thought 
through Persia* 

"Whatever may be the truth in the rases just 
mentioned, the dependence of Pythagoras on 
Indian philosophy and science certainly seems 
to have a high degree of probability. Almost all 
the doctrines ascribed to him. religious, philoso- 
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phical t mathematical wew known in India in ihe 
^btli century B. C. The coincidence® are go 
numerous that their cumulative force becomes con¬ 
siderable, The transmigration theory, the assurnp- 
tion of five elements the Pythagorean theorem 
in geometry, the prohibition as to eating 
beans, the religio-phr JosophieaJ character of the 
Pythagorean fraternity and the mystical specu¬ 
lations of the Pythagorean school, all have their 
dose parallels in ancient India The doctrine of 
tnetcmpg ychosis in the case of Pythagoras appears 
without any connection or explanatory background 
and was regarded by the Greeks as of foreign 
origin. He coufd not have derived it from Egypt, 
as it was not known to the ancient Egyptians, In 
spite, however, of the later tradition* it seems 
i in possible that Pythagoras should have made 
h\h wav to India at so early a date, hut he could 
*|Uitc well have met Indians in Persia/* 1 

H) H History at Swkrft Ltaaltif* r| pp r 421—J2. C^Mpr&tjfcc 

hiiiLtcili (um> bp vSewi in tlrac word* —"I itliLPiild bciUipos^d 

to cintL-huli!' rli.11 fhK Indians were in this- instance tfldirn IJi.in 
IfflrtiiBi. 11 Pl Trani. Roy r A* ( Sor " Val. t. 4 p. jffi, Prof, H. H- 
Wit™ ciburau :— H rlui thv Hindu* daftml ftijr k tlwslr pbMu- 
»AJiWcal idr&J frum the Greek xnm roy bsn prubobEr-, and! if 
thnt i' my in the cam. tbr Latter htft mok prubtiblj 

indebted la the former." fa the Siwkhv.i KAriM 

(*%fi p ix. 
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Chemistry In the CfcaraJta and the SusVuta 
THE CHARAHA 


The iuj^j<M^-tiLictrr m rlrr fiff-c few ex tf^ni h\ this rhaptcr W 
pr.i.-Air jIJ jr ifpon [hr Vaij»hilc.i s-vste-m ; see Ante pp 6rf 

-rJ 

The Tastes—The Metals axd their Calce* 

'The object of I be tongue is taste. Water and 
earth lire the objective existence!? in which taste 
inheres. In its manifestation and as regards par- 
He li far kind* of it, space, air and tight are also its 
adjuncts. Sweet, sour, salt, pungent, bitter and 
astringent, these are regarded as the sixfold cata¬ 
logue of tastes. * * * Objects are again known 
to be of three kinds, viz * animal products, virge- 
table product?* and products appertaining to the 
earth. Honey, vaccine, secretions, bile, fat. marrow , 
bfood, flesh, excreta* urine, ^Icin, semen, hones, 
tendons, horns, nails, hoof?,, hair, bristles and 
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the bright pigment called CiaroeAait& t l are used 
fas drugs) among animal products, Gold, the 
live melals and their ordure [iV. their ralrcs* the 
five metals w>. t silver, copper Jead„ tin and iron], 
sand, lime* red arsenic, gems, salti red chalk and 
antimony, are indicated a,s drugs appertaining to 
the earth /,' 1 

A Discourse os the Tastes—their Relationship 

TO THE FIVE PriMAL ELEMENTS—THE 

Nature of the Alkali 

Hfc Onee on a time, the son of AtH. and Rha- 
drakiipya& AVikunt^ya and the full-eyed Maudgalya, 
and the gnldurueyod Kaurikn, the sinless Bhamdvilja 
otherwise called Kunulrajiras. the blessed king Vary- 
ovida, that foremost of all intelligent men Ximi, the 
ruler of the Yic/chas, Var/isa of high intelligence 
and Kiiflarkfulyana-viilhlka, that foremost of all 
physicians of I he Yulldka country*—these jfff'shjs, 
all of whom were old in years and learning and 
all of whom had subjugated their souls, came 
together to the delightful Ctuiitmratha woods, 
desirous of passing a few days in enjoyment 


I g i Ciinrre-tittfit fmaistl !« t be p^ilJ bUiliW uf rke «¥, 

A. C- Kjs-ircitjwfi. TriiiiUltttri dT ^Ckirska Sj nihil .L M pp 
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and pleasure. As those tf/sfiis conversant with 
every topic were seated there, the following 
discourse of grave import took place among them 
on the subject of the proper ascertainment of 
Ehc (different) tastes and food. 

"There is one kind of taste said Rhadmlkripya: 
which persons skilled in the subject regard as arc 
of the five Subjects of the senses, that which 

relates to the tongue* T3iat, again, b not different 
from water. 

“The Brnlima/ja Aiikunt£ya said there are two 
tastes, their virtues being that one uf them cuts or 
removes from the body M bad humours or ingnv 
dients, and tho ot her on]y checka orcurbs them. 

'There a tv three tastes, said the fulUcyrd 
Maudgajya, Fhelr virtues are cutting, curbing, and 
both, 

"There are four tastes, said the golden-eyed 
Kauri lea* They are agreeable ami beneficial, and 
agreeable and non-beneliciah disagreeable and 
beneficial. 

"There are live tastes, said Kumfirarirft- 
Bharadvaja. They appertain to Earth, Water, Fire, 
Air and Ether (or Space), 

' There are six tastes, said the royal sage 
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ViryoYida- They are heavy, light, cold, hot, oily 
and dry, 

“There an; seven tastes, said Nimi R the ruler 
of the Yidchas They are sweet, sour, salthdi, 
pungent, bitter* astringent and alkali tie. 

■'There are eight tastes, said Va^ftsa-Ohfljniirgava. 
They are street, sour, saltish, pungent, bitter, 
astringent, alkaline and that which remains in an 
unmanifest form, 

“The tastes are infinite in number, said Kslw- 
k liny ana, foremost among the physicians of the 
Yulhlka country in consequence of the infinite 
variety of their virtues, ops rations or effects and 
methods of corrections (or mixture for adding to 
their virtues, etc,,}. 

"The illustrious son of Atri, FunarvajUt 

said that the number of tastes is truly six. They 
are sweet, sour, saltish, pungent, bitter and astrin- 
gent. The source from which these six flow, n r, 
their origin, is water. Their optrations or effects 
are of tivo kinds, viz. + rutting and curbing. In 
consequence, again,, of mixture or combination, they 
become both cutting and curbing at Lhe same 
time. Agreeable and disagreeable are their 
divisions that depend upon the likes anti dislike* 
o! men. Beneficial and non-beneficial are their 
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powers. The refuge of the tastes are the modU 
ficntlon^ of the five primal elements (of Earth. 
Water, Fire, Air anti Ether nr Spare). The tastes, 
again, depend upon the (original) nature qf their 
refuge p the modifications of that refuge, combina- 
lions qf the substances that form their refuge, as 
also place, and time* * 

H The virtues or poverties (attaching to the 
tastes) occur in those which constitute the refuge 
(of the tastes), called objects. Those virtues are 
heavy f light, cold, warm, oily, dry and others, 

"Kshifrd (alkali) is so called from its being 
produced by kshantna (dropping down nr straining}. 
This ia not a taste. It is, on the other hand, an 
object Jt is, in fact, produced from many kinds of 
taste. Hence, it ha.s many tastes. Among them, 
pungent and saline predominate. It is composed 
of many objects of the senses, h Is manufactured 
with the aid of different processes. 


i n Thf modifierttam *4 ih* Sv# primat CxxtttfclJ* 

ih.it rrfUfa of the taifa. Evpit ann; ti fnruiKil bjf irictffiri. 

I'.iljum njf ’tF-CtTK'rtLM. 'iVhfl! L*i vud., ibeffii/dfl-r., is ili:ii fniiirraj.1 

irr Itu- rtiflJgr US the U,£ei, [her t.LiIn inhm 

in fhrm. 
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J, At the outset, however, we shall say same!thing 
referring to the diversity of objects (which are the 
refuse of the tastes). All objects are !lit- results of 
the combinations of five primal efements [vis.* 
Earth, Water, Fire. Air and Ether or Space), As 
regards Medical Science, object are of two kinds, 
17 s ,, those endowed with animation and those that 
are inanimate. The attribute a which inhere m 
objects arc sound, ffcc., heaviness &c. T ending with 
solubility." 1 

We now quote only a few typical instances 
of mineral and metallic preparations. 

The Five Kinds of Salts 

ifc The five kinds of salts r/jr,, gam-arch ala, sain- 
<lhava F vit, audhhida, with sniuudra/’ [See Index 
under the respective headings]» 

Minerals for External Application 

1 'Sulphate of copper, sulphate of iron, realgar, 
’Orpiment and sulphur in combination with vege¬ 
table drug* are prescribed for external application 
in ringworm, eczema, leprosy, &c f Mi 


iii Kavir.it na'a Tfjisji-, uu 395-99, 

fa} Suits. Ch. JM, 4-5. 
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The Eight Varieties of Urehe 

'■The eight varieties of urine art those of the 
sheep* the goat, the cow T the buffalo, the elephant, 
the camel* thr horse and the ass/ r fc 

Preparation* of KshAra (alkali) 

joung buim fr&tufosit is to be nit to pieces 
ami dried and finally reduced to ashes r The ash 
is to he lixiviated with four or ^\\ timed- its weight 
of water and strained (through linen) 2 1 times."* 

Pill Iron Compound 

“into the composition of pit) iron compound 
pyrites and the rust of iron enter." 1 

A CoiXYRiLm 

+ 

"Tlit- ingredients of a colJyrium air conch-shdl, 
coral, lapis lazuli, iron, copper, the bone of the 


(1) rWd. Ckt.to, 

U) Cliikft«,Ch. XXIJI, a6. 
(Ji Ibid, Ch. r XVI jS . 
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frog T sulphide of antimony and the seed hyper* 
anther a marungn'** 

[The first five articles are interpreted as mean¬ 
ing the calces thereof*] 

Powder of Pearl Compound 

* 

"Among the constituents we have, pearl, sul¬ 
phur, powder of iron, copper and silver / 11 

[The test does not precisely say whether the 
metals arc to be used as suth or as hilled by 
being roasted with sulphur. The Hindu physicians 
however always take them in the latter sense,] 

Ikon, Gold and Silver Tonics 

14 A thin iron plate is to brr made red hot and 
plunged into the decoction of the myrobajans, cow’ > 
urine, the solution of "the salts'", the solution of the 
alkali extracted from the ash of ha tea frpndcia : 
r.r. made red hot and plunged into one of the 
above liquids at a time* When the iron bec omes 
black like collyrium it is lo be powdered. * * * 

hJTIbid. Ch, XXVJ* iaj. 

13 ) Chtidu*, Cfo. XVII, 40. 

The pcFfrenm irt AcMMdmjf 11.0 ihf pHttai vt P- X * 

Sen uFid \h N. Sm. 
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"Tim same process to be adopted in the .case 
t>f gold and silver.” 1 

RasIyaha Defined 

w Medicines are of two kinds : the one promotes 
the strength and vitality of the healthy, the other 
eyres diseases, 

‘Whatever promotes longevity, retentive me¬ 
mory, health, virility. &c* is called RaaJtyana/', 

THE StlSmifA 

« # 
Preparation and Use of Alkalies and 

* 

Alkaline Caustics , 1 

“< If all cutting instruments and accessory cutting 
instruments, caustics are superior inasmuch as ^ 
ihev perform the work at incisions, punrtuucs 
and scarifications, relieve derangements of the 
+ three humours, ris 9j air, bile and phlegm. and 
uniformly affect the diseased part to u Judh t]my 
are applied. A'sAanr [caustics] are sq called 


{ i) Cliikit 4 Cb. f. 5, pp. 
fafr tki4 Cb. I. pp 3-6. 

c . % y^JSSl Woy Chad Duitt*. Tnfinlj tOm <* 

Chi. \J md \JV «.-ilh ceR.un ratiMieni W, and iFim 
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because they remove diseased parts and destroy 
the sit in and flesh. From being composed of 
numerous medicines they can affect the three 
humours. Caustics being white in colour an' t ooling 
or of lunar origin. 1 This origin is not inconsistent 
with their burning, eseharotic and lacerating pro¬ 
perties. Being composed of numerous heating 
medicines, caustics are acrid, hot and pungent. 
They promote suppuration, destroy parts, improve 
unhealthy -‘'Ores and promote gran plat ion, dry up 
discharge, ^top bleeding and abrade the skin* 
Their internal use removes worms, acidity, phlegm* 
i skin diseases, some poisons and eorputenccH Their 
excessive use causes impotence. 

4,1 Alkalies arc of two sorts, namely, for external 
* ap pis cat ion and internal administration. They are 
used externally in the skin diseases called 
in keloid* ringyvorm leumdcrma, lepra, fistula-in- 
ano, tumours, unhealthy ulcers, sinuses, condyloma, 
uiflkji, chloasma, broyvn spots cm I he hire, warts-* 
external inflammations, worms, poisons and pile#, 
and in the seven following diseases of the mouth 


ft I *Tfo* fHKkr vtftl ih* £til (<r iwti&t Hut aEIpbt ufnEe b. m 
the knppge ui Alclimij. wutisl h>n*j runuJiV. 

3 
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namely, upajikvd (ranula), Bdkifihvd (tumour on the 
Longue 1, ufiaiwa , Iti flammat Son of the gum), dtinfa- 
vaidarbhn [inflammation oF the gum from injury], 
ami the three sorts of rohini or Enflammotion of the 
throat. In these diseases of the mouth,, accessory 
instruments, in the shape of caustics only, should be 
used. Alkaline solutions are administered internal¬ 
ly in chronic or slow poisoning, abdominal tumours, 
ascites. Toss of appetite, indigestion, disinclination 
for food, tympanitis, urinary' deposits, calculi, inter¬ 
na] or deep-sealed inflammation, intestinal worms* 
poisoning and piles. Alkalies do not agree with 
children, old and weak people, and persons having 
a tendency to Inimorrhage from internal organs* or 
o bilious temperament* They are injurious in fever, 
giddiness, in. toxical ion, fainting, amaurosis and such 
other diseases. 

11 Alkalies for escharotic use arc prepared like 
other alkalies by straining alkaline solutions as else¬ 
where explained in detail. They are made of three, 
strengths, namely, weak, moderate and strong. He 
who wishes to prepare alkalies should in an auspi¬ 
cious day in autumn, feting and in pure bodv, select 
a middle-aged, large-sized, uninjured gk*nt3p&tafi 
tree with black flowers [Srftrc&erj rmeterthides) 
growing on an approved spot on a mountain, and 



HINDU CHEMISTRY 


35 


address it with certain mantras or Incan rations as a 
preliminary a -remony called adkiv8&&, Nest day 
the tree should be cut er killed after reciting the fob 
losing rtinwtm or prayer; M Oil you with great 
Hery powfcr may not thy strength be lost! Oh you 
auspicious tree,, stay here and accomplish my work. 
After accomplishing my work you will go to heaven/ 1 
Then the ceremony of hem a, or burning the sacri¬ 
ficial fire, shook! be performed with one hundred red 
flowers. The tree should then be rut lo pic res and 
piled in it place free from wind- Some limestone 
should be placed on the pile which should he set on 
fire by stalks of Sfsamttm fmikum. When the lire 
is e)tlitigiM?ihed i the ashes of the gh&ntdpfiiali tree 
and tile burnt lime should be kept separate. In the 
same way the following trees may be burnt with their 
root, branches* loaves and fruits for the preparation 
of alkalies 1 namely; 


, Kutaja 

P'aiibra 

Ajv ak-irjtra 

Pi'mbhadraka 

Vibbltaka 


Hollarrh c n u anti dy se n lerica. 
Butaa frond osa. 

Shore a robusta- 
Krythrina indka. 

TerminoJia bellark\i- 


[1) o. teW, vhrte The *fcJJ>cfant * pdam ashri * 

m fynurHflrjucd;. 





HINDU CHEMISTRY 




Aragyadha 

Tilvata 

Arka 

5ntihl 

Ap&mArga 

Pfttaia 

Xaktamdla 

Yrisha 

Kada]i 

Ghitralra 

Pfitika 

Izudittvrikfiha 

JLspKola 

Arvanulraka 

Saptachcjihada 

Agni man lb a 

Gunjr* 


Cassia fistula. 

Symplocos raeemosa. 
Cakrtrapis gigantea. 
Euphorbia nerii folia. 
Achyrsnthes aspera, 
Steretispermum suaveolens* 
Pongaada glabra. 

Justicia adliatnda, 

Musa sapient urn. 

Plumbago aeylanica. 
Guitandina bonduceJlii, 
Terrain aba arjjuna. 

Salvador^ perska r 
Ncrimn odonxm. 

AJstonm scholaris. 

Prtnina surrati folia, 

Abrus prccatonus, 

4 sorts of Kom 4 varieties of LufFa a.mara." 

LlXfVJATTON OF THE ASHES 


n Thirty two seers oE a$hrx should be stirred or 
mixed with six times tlieir quantity of water or cow's 
urine and the mixture strained through doth. This 
should be repeated twenty-one tunes. The strained 
fluid should then he boiled slowly Jn a large pan and 
agitated with a ladle. When the fluid becomes dear. 
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pungent and soapy to the feel* it should be removed 
from the lire and strained through doth. The fil- 
Irate 3 being thrown away, the strained flu Ed should 
be again boiled. From this o.]kzi.lin^ solution Like 
three quarters of a seer, 1 * 

Ren diking the Alkali Caustic 

'"Then take eight pahs cadi of Banduc nut, 
burnt limestone, conch shells, and bivalve shells 
and heat them in an iron pan till they are of 
the colour of fire. Then moisten them in the 
same vessel with the above-mentioned three- 
quarters of a seer of alkaline water and reduce 
them tn powder* This powder should be thrown 
on sixty-four seers of the alkaline water and 
boi ed with constant and careful agitation by 
the ladle Care should be taken that the solution 
is neither too thick nor thin/* 

How to Store cp the Alkali 
J f When reduced to proper consistence, the 
solution should be removed from the fire and 
poured into an iron jar. The opening or mouth of 


fl) Ttiis Is svidetiily a manta^*- ArrntTlJjsg origin^ 

text, ft iboiiJd t* “IK* dreg*" i. <■. the pnripme* 
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the jar should be covered, and should be kept In a 
secluded place. This preparation Is called 
Mjdfivtfwa kshlm or alkaline caustic of middling 
strength* When the alkaline water is a imply 
boiled to the proper consistence without the addi¬ 
tion of burnt shells, &c. h the preparation is called 
mridu 1 kshnra or weak alkaline solution. The 
strong alkaline caustic is prepared by boiling the 
weak solution with two tolahs each in lino powder 
of such of the under-mentioned ingredients as are 
available p namely:— 


Dant! f 

Baliospermun montanum. 

DravantI 

Sahinia cucatUtfa* 

Chi Irak a 

Plumbago zeylanica* 

Langalikf 

Gloriosa superba. 

Futika 

Guilandina bonducelh 

Kanaka 

Sal trio j® cue ul Fata. 

KsIsTri 

CJeome falxna. 

Vadui 

Acorns calamus. 


Aconite root, carbonate of soda H asifc^lid^r 
black salt and corals. 

T bT solution is used for bringing to a head or 
opening abscesses. These three varieties of alka¬ 


li) w Hddu^ euj he rrMcmJ aw? accurately u ' fc mild^ 
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lies should be used according to the stale of the 
disease. In weak persons, the alkaline water with¬ 
out the addition of other caustic ingredients, should 
be applied to strengthen the parts." 1- 

C HAH ACT E R1ST] C S OF THE GOOD AND THE 

Dap Alkali 

On this subject l he re art- the following versts: 

" Good alkaline caustics should be neither too 
strong nor too weak. They should be white in 
colour, smooth and soapy to the touch, should not 
spread beyond where they are applied* and act 
rapidly and successfully. These are the eight good 
properties of caustics. Their bad qualities consist 
in thdr being loo weak or cool, too strong or hoi 
too slippery and spreading, loo thick or too under- 
boiled, or they may be deficient in ingredients. 

** In applying caustic to a patient suffering from 
a disease curable by this remedy, he should be made 
to sit in a spacious place, protected from wind and 
sun. The physician should then procure the ins¬ 
truments or necessary articles according to the rules 
laid down in the fifth chapter. He should thru exa- 
mine the diseased part* rub, scarify or scratch it, 
and then apply the caustic by means of a probe* and 
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watt for the space of time: required to utter one 
hundred words. The diseased part turns hl.irk on 
the application of the caustic which is a sign of its 
1 raving been burnt. The application of some acid 
in in cd with clarified butter or honer relieves the 
pain. If from the thickness of the burnt part, it 
does not fall off, the following application should he 
thoroughly applied to it. namely, equal parts of 
tamarind pulp, of the refuse of t&jifc (fermented 
rice water i. e. crude vinegar), sesamum seeds and 
liquorice root rubbed together into a paste. Scsamum 
seeds and liquorice root rubbed together with 
clarified butter promotes granulation In ulcers.” 

U'hv the Acid Xedtk.vlises the Alkali 

" If you question, my son! how is It that the 
application of the pungent arid of ktfnjita relieves 
the burning of the hredtke hot alkaline caustic, then 
hear the following explanation from me. Alkalies 
possess all the tastes except that of the acid. The 
acrid taste prevails in it and the saline one to a less 
degree (cf. ante p. iH). The sharp saline taste 
when mixed with arid becomes very mild, and gives 
ap its sharp quality. Prom this modification of the 
saline taste, the pain of caustic* is relieved just as 
fire b extinguished by water" 
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Mild and Caustic Alkalies 

Ft will be noticed that there h a distinct mention 
of " mild TP and “ caustic; n alkalies in the body of the 
text. The process of lixiviating the ashes and ren¬ 
dering the lye caustic by the addition of lime leaves 
Very little to improve upon* and Appears almost 
scientific compared to the- crude method l<j which 
\L Bert lief nt pays a high tribute : 

M Fabrication dc la Lessivc :—Qua t re me ids dc 
cetidres sont repartis enlre deux Cuviers, pcrc^s dc 
trous an fond* Autour dti trou ]e plus petit, du 
intdrieur, inets une petite qunniitc dc fain, pour que 
la tend re n'obstrue pas 1 c trou + Rem pi is d ¥ eau te 
premier ties Cuviers ; recudMe |o liquidc Eiltre qui en 
decode pendant loute la nuit et metsde dans Je 
second cuvier; grade rc qui filter* dc ce second 
cuvier. Mels cPautre cendre (dans un troid&oif 
cuvier). Epi use-la et il sc forme tme liqueur pare flic- 
au nard couteur dor Verse-la dans un quatri^mc 
cuvier. La liqueur devient pi quant c et forfe : telle- 
est la lessivc particuli^rtC’ $i Colli d. Ah h. Grecs ' 7 
IIL trad. p T 337. 

We reproduce the remarks of M. Bert helot on 
the above : +l On a regard^ commr mod ernes les 
proc&les de lixiviation methodique, unites pour 
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exprinier les ccndrcs et Its matdriaux salpCtrcs : It 
passage sufiant, tire du manuscrit de Sdri.Marr 
montr!.- que cus proeddi-s Pctnoniem au Xle si*de el 
^ dout( -' a« deli'-" Chunk des Andetis " p . 2 S 4 , 

pESCRIPTJO.V OK BLOOD 
{Chapter XJV of Sutrasthfirtam) 

14 The? four varieties of food derived from the five 
elements and having the sis tastes, the two pro¬ 
perties of heat and cold or according to some, eight 
properties and many qualities when taken inmoder- 
anon and thoroughly digested, produces a fine 
substance imbued with energy and fire. This is 
called rasa (chyle). The heart is the seat of the 
rasa or chyle. From the heart it proceeds through 
it arteries, namely, ten ascending, ten defending, 
and four transverse to all parts of the body. By 
some unseen cause or destiny, this chyle continually 
satiates, increases, nourishes and supports till- 
body and keeps it alive. The motion of this chyle 
throughout the body is inferred form the processes 
of decline, increase, and diseased condition of the 
different portions of the body. It may he asked 
whether this chyle which pervades all the external 
parts of the body, the three humours, the tissues, 
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including the blood and the receptacles of the 
secretions, is endow ed with the properly of heat or 
cold. As thE.s chyle is a circulating fluid. and ns it 
softens,, vitalises, supports and nourishes the body, 
it .should be k tiown to possess the cooling property. 
This watery fluid no doubt assumes a red colour in 
the liver and spleen, that is* it is converted 
into- blood in these organs. On this subject 
there is the following verse i 

“ The rasa (chyle) of living beings b coloured 
red by healthy bile. This coloured fluid is called 
blood. The blood excreted by women and called 
Hie menstrual fluid is derived also from this rasa. 
This menstruation, coming at the age of twelve* 
ceases at the age of fifty. 

"The menstrua! Fluid is endowed with the pro¬ 
perty of heat, Giving to the wo mb being possessed 
of both the properties of heat and cotd^ Other 
writers say that the blood of living beings is 
composed of the five elements. The five qualities 
of the five elements as seen in blood are as follow*^ 
namely, fieshv smell, liquidity, red colour, tendency 
to trickle or ooze, and lightness . 1 Blood is produced 


CjJ Cf. pp, 6-7 under Yfcbaktln PfcfltfMpy* 
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from t chyle, flesh from blood, fat from flesh, bortrs fram 
fatj marrow from bones, ami lastly the semen is 
produced from marrow. Tim chyle produced from 
food and drink nourishes these constituent parts 
of the body. Living beings are produced frnm 
the ram : hence sensible people should carefully 
preserve this rasa by conforming to the proper 
rules of diet and regimen/' 1 

On the Collection of Drugs 

(Chapter XXXVill i Sutrashiloam) 


2 ? claves of vegetable drugs are mentioned 
which chiefly constitute the Materia Medico, 
There is only one slokik in which the sht metals dft, 
tin, lead copper, silver* krisli/ialoha (iron) and 
gii]d, and their calces are recommended. 


The Salts 

Rock- vi ft, sea-saltj bit, sauv&rchaJa, romaka and 
audbliid, Sic. (see tm/tr p. 29). 


(l)i The f’L 1 : i iJ'T ttwijt convp.srr lIic- Above fhetiFEcd un the 
Ch*mjftf7 mil PhvMidogy of on aihj Nutrition with Lhese of 

Gebcr, “ T rrkf ti* d‘ AJchtntie A ribo, ** Brad, pp, mt-J, 
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The Alkalies 

Yavakshnra (factitious carbonate of p<4afbj } 
sjirjikriksbrira 1 (trona or natron) l the alkaline 
solution prepared according to directions given in 
Ch. Xf; and borax, 

internal administration of alkali is rerom maid¬ 
ed for dissolving the atones or gravds {urinary 
calculi). 

Intern At use of Lead and Tin 

Lead and tin are described as vermifuge— a 
property also accepted by the later 1 atro-diemists. 

Powdered tin nibbed for seven days together 
with the ct \nmy portion of curd is recommended 
for internal administration. 

Minerals for External Application 

For the treatment of ulcer an external applica¬ 
tion of sulphate of copper, sulphate of iram 
orpimunt and realgar, h prescribed* 


(i) Ftum the lime of the CJiarjJr.i j-oJ the Su/ruta, Hiewlu 
Fhafmjafj' h.n iJwayj reCo^ru^d the- <? tw*j jJkjNei 3% dinilpit* 
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Another recipe includes alum-carlh h red-odare. 
sulphate of copper, yellowish (bask} sulphate of 
Iron, rock-salt, orpiruent and realgar. 1 

Roasting of Iron and other Metals, so as 
to Render them Fit for Internal 

Administration. 

Thin leaves of cast iron are to be smeared with 
the levigated powder of “ the salt ** and healed in 
the fire of the cow^dung cakes and then plunged 
into a decoction of the myrobalans and asafselida. 
This process is to be repeated r6 times. The leaves 
are then to be ignited in the fire of the wood of 
mim&ttt tatwkM and afterwards finely powdered 
and passed through linen of fine texture. 

The above process is equally applicable to the 
roasting of the other metals. * 

The Origin of Bitumen 

The origin of bitumen is.much the same as in 
the Charaka and the Bower Ms, ; the only difference 


(i) ChlMtiiuitMnARiOi ^ ed. ] VliJjiaihS^aj-iL 

(*> Sm Mm* t»n the 11 MktjiIi find thdx Satu p. 48 
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being that, according to Sttmira, bitumen is related 
to sis instead of four metals {see below p. 53). 

Iros Pyrites 

Iron Pyriles are coElected on the bank of ihr 
river TApi, of the lustre of gold and silver respec¬ 
tively (see below under 14 Rasaratnasatmichchaya M * 
Bk- II, 77-81 atul prescribed in Use treatments of 
diabetes, leprosy, &c* 

Gold Dcst 

Gold duat; mixed with \oius seed, honey, &c. is 
used as a tonic. 

The Poisons 

The Poisons are classified as animal, vegrtable 
and mineral respectively. Under the last we have 
FAcMOsm# iAosma* and orpsment- 


M ft ti fUfUtiroe* Ulkefl in mean white arsenic J 14 hat it u 
very doubtful if Smntta meant 'any 11 alive whIt* amcnlc by it . The 
derivation of the term impU^ ihric if was obt-ircu*! 'br mwtin^ wme 
jurt oJ st mac ut ore. 11 Duf f. 
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Use of Mehclkv 

The unly references to mercury, which aits how¬ 
ever very vague, arc m*: gw; 

flm . and: #» <mf« rnnrmrfr: 

Note on the Metals and thesfe 
Salts 1 

4 

Six metals are recognised, parody: tin, iron, 
lead, copper, silver And gold* The thin leaves of 
the metals by being pirate red over with a paste of 
lr the sits” (see p, 46) including common salt, 
salt-pet re and sulphate of magnesia and after- 
# wards subjected to roasting were no doubt.convert¬ 
ed tnlo their respective oxides, chlorides or oxy¬ 
chlorides as the case may be, We have thus in 


(li 1 al^nTjunf* iqniiir- 

vfqmU rirtiaisVifFimN # # • udrn i Ckfeit,, Ch. 

^ 9 - 

21 ^tfiUE wmm CWfcit, CK XIII. 3 . 

i S^tnu CK 

XXXY1U, S 6. 
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■t' " 

the Sturm! a a mule"sine! iiuperftt % bid all the same 
Mw/em, process for the preparation of 
the metallic sails. The much reputed 14 potable 
gold "’ in the shape of the chloride of the metal 
was probably in this way obtained. It will be 
interesting to note the successive silages in the 
evolution of the dun idea 3 processes as we proceed. 
j(See below especially under “ Chemistry in RasAr- 
nava t M where the mixture of the salts is technically 
named M vji^a and consists of green vitriol,. alum, 
common salt, ssdt-petre, 

a The reader will find an analogy in the ancient 
Egyptian and Greek methods^ preserved in the 
Leyden Parchment, one or two extracts frcsfti which 
cannot fail to be of interest. It may t>e added by 
way 1 of explanation that mineral acids being un-* 
known to the ancients they had often to take 
t recourse to the roundabout way of beating metals 
in combination with a mixture of blue vitriol h cop¬ 
peras, ■ common salt and rio on [see under " Mineral 
Acids")' in order to get their salts. 

14 Ay ant pris t^uatre paillettes d'or, faites-ci^ tine 
lame, Aauffez-la el tn-mpcz-la clans \h la eouperose 
broy<hj aver dc I Van ct aver urn? aulrc [coupe now) 
s&rhc, battez (one partie),. r une autre aver la 
matiere nu'langeei doversez la rouilleet jetet dans.. A 
i ; 4 
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"Iff a ft dOu& beetles dbtinctes, Dans toutes 
deux tigiEf*' Ifl suffule tie duivre plus 6u tntiins fer- 
nigincux, soils les rooms de ■eka/mnt&&n on 
coup? rose erde^ry. La seconde recetfcc st'tnWc un 
fragment mutil£ ffiirie forimile plus ^tcndiio. La 
prfem£&re pf&ieittt* une grande n^mbfanoe avei 
une ftfrlhute donnee duns Pline pour preparer uti 
remt-dr avec For, en comrmmi quant nit* objects* 
tnirdfi^ aver lull une propriety sperifique active, 
rifedgnrie par Pline stnfcs room de virus 

* * ..it c|Ui complete kr rap¬ 

prochement on I re la formula dc Pline ct retTu du 
papyrus. Void Ins paroles de Ptinc: 

Ll Qff tofidfie I 1 or dans un vase de term, 
nvex deux fois son potds de sel et trots frirs son 
, poids de misv; puis on rep H e I'op^ration avee a 
parties de se! ft t partie de la pieme apprise 
isehbfce. De cette facon t il dp a no des propri^l^s 
actives mix substances chauffcOs avee lui h lout en 
domeurant puret intact. Le residu est une tfendre 
que Ton conserve dans un vase de terre/* 

s pline ajoutr quo Von emploie ee residu 
com me temple. Ueffic adte de I'or, i<: pltis" parfuit 
dtfs eorp^eniitfrTen maladies OL centre 3 e> malfices 
tst un vieux prejuge- De L\, an moyon Age, 1‘id^e de 
1 W potable, La preparation indiqifdb par Ptitle 
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devait contenir less mdtaux Grangers 1 ! r oi\ 
$a\is formr de diiorurc.s on d'oxythlonjres* Ron- 
fcratait-oQo aussii un sd d'tfr ? A In rigHrur, il m- 
pourrait quo le chlorurc de sodium, cm presence 
des ads basiques do peraeyde de fee, ou mke du 
bioxvdo de cuivre, degago&l dn rhlore, susceptible 
d ? attaquer Tor metallism* on en formant du 

ehlorurr d'or, on plulut un -L'Morufi: double do ee 
mitalMaJs la rhoso ritest :pte liomimtr4it. En 
tons mz t lor so trauve affine tteaiis S'opdmlion 
p trodden te + pt 4 


■ ♦ 


(i) ^Cdldti AiMTwns A3ch,0rea h " Vsl I., pp M'l| 

■ 8864 









CHAPTEH III 

Chfmiatry In the Bower Mg. 

The Alkalies 

The alkalies in the Bawer Ms, are ihe two 
carbonates of potash and soda. (Yavakshfira and 
SsrjikEkshiim) 


Flames ok Horn 

The fumes of horn are recommended as giving 
relief in hiccough. [Praclkally the same as 
M spirits of hartshorn. 1 '] — 

KsUaHATAILA 

“ OH, boiled with the ashes of long pepper, is 
a remedy for ear diseases " (Pi. ii. bsc. ii. p. 131). 
[Cf* The formula given in ChakrapAm (see p< 63)] 

Formula lor Hair -Dvr 

Sulphates of copper and iron, bailed with the 
oil of bdteric mvrabahns * * * are used as a 
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retmdy for turning grey hair into blade (ibid; 
p. ifa). 


Ras k yana Defined 

ft is called Rasiipana because it has a beneficial 
dlcct on ftasa or chyle and other elements of the 

trady. Cf- p, 32, 

The Doctrine of Bitumen 1 

Bitumen is produced from the following four 
melaJs: Gold. copper, silver and iron. Gold and 
other metals in the mountains, when heated by the 
sun, emit their impurities, oil-like, heavy and clay- 
like : these are the bitumen. 

A LrNCTUS 

W itli certain vegetable drugs and " riparian 
sulphide of antimony," 1 a linctus is made up with 
honey into a paste. (Pi. ii. fast - . n,p, 123) 

(I) Thi whole of UsJj chapter, in n praciir.iUy identical menn- 
sion, ii louml in the Cturafc*. Sen Buffer its., Ft. II . faic. ii., 

ch, i[i v p, 16 ?. 

(21 Srotaja Afifraa j it [±i cifte of the Etc kind* of amjriRa or 
smbsE-ietm uwd fitf tolljriumi, The ironJ liE-rraJJ/ means pro- 
dneed (tim a rivi*r h r*p#-™aJ]y from the Vwanni. St? Gihf^'h 
“I &dischit Minrnjiiei?," p. 





ILINW eRBMIStftVr 

fORHULJE KOK I^VM-tJiWTMENr 

Ri;d ochre, rasSt, gaJcna, realgar, calx of brass 
< ■ to equal'parte... 

<m popp-r »"<► ««s M ta-> «• s^ 
h»a- p>M on » si"* n "' “t d,Mr ""“ t ' ” rS, “ f 
butter* 


(aj Tbr &o#e« Mi,, Pt, t., mac* 








chapter iy 


Chemistry In the Vagbhala, 


A typical cxjuupfc is contained in the following 
recipe ; 

Hulpliateo^ copper, red oclxre, realgar, orpin^rij, 
sulphate o! iron, &c. p arc recommended for external 
application for genital sores. 

PREPARATIONS OF GOLU f SILVER, COPFEH, 
Iron and Lead 

Gold, copper, silver, iron or tin arc to be taken 
with the myrdbalans, rock-raft and honey, Ac* 

GohL diver, copper and iron are to be taken 
in conjunction with bitumen and milk. 

Take fs4 parts of stibium (l) * 3 and one part each of 


(l) * ■' Sfcjcofijinj it tviifentljr slibniljEL. of 

thrr riiiuvc sulphide of aivtiniopy [See p■ 53-' ? Dult WMfrlwes 

it, we know fu* m wLat ^luuods, ju otaipuv 



mMK aiKMISTRY 


SO 

copper iron, si Ever and gold ; now roast them in 
a closed crudblc*&i\ l 

Take 30 parts of lead. 5 parts of sulphur. 2 parts 
of copper and orpiment each, 1 part of tin and 3 
parts of stibium. Now roast them in a dosed 
crucible, 1 

[Here as welt as in the preceding jloka, we 
have distinct mention of or a crucible with 

the tut on, This bone of the preparations which con 
be brought into tine with those of the Tiintric and 
fatro-chemical periods ] 


Preparation or Alkali ami Caustic 
Alkali 1 

[As Viigbha/a borrows his method of preparation 
of aJkali almost word for word from Sumifca, it is 
quite siipernuous to reproduce it here.] 

Y, i : „ 1, t * 


(*) UltamMliMum. Cli. XIIf. p. so-si. 
fa* rhH,Ch. XI If, p. jt-ja. 

fji Siir*.. Ch XXX. 

® - \ ™ 
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Use of Mercury 

Takb equal parts at mercury and lead and make 
them up into a collyrium with their equal Height 
of stibium and aunphon, 1 [Th^ is. perhaps the 
only in^tam e in w hich the mt-niton ol mercury is 

found.} 

" ~ i •, 1 * 


,1- *c 
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O' Cfc-JEUUjfi. Thi- verv form u 3 a, with 

bu( ^Uffht tjvi.'tfiann, ^r-uw ako lq Rfljmralni iMiHlbdtfj ra» Ch 

**»». 4& „ ■ * ■ ■ 





The Transitional Period 

(Prom 805 A,D. to circa 1105 A.D.} 

Cham is try In the Slddha Yoga of Vrlnda 
and In Chakrapanl 

chapter I 

mnsA 

(Circa yoo A, D*) 


Preparations in which Sulphide of Copper 

AND 

/Eimiops Mineral Figure 
Sulphur, copper and the pyrites an! to be 
pounded together with mercury and subjected to 
routing in a closed crucible and the product thus 
obtained to t h: administered with honey. This is 
known as i4 parpalt tAfnraat* 1 


■lj THffl p> | n;m« i n i , dets rad artiut in tJhs Pgkhi^ edition, hut 
11 T > be (mind in ibt KLtnir Mi. uhilcr ttinPnftWTCi 




H r \ fw rkiTM-iAT ihu 



QJJC P3# v/ suJjjJjwr and.half.its. ivdgM of 
inurcitrv [The coro^pnejits. to be rubbed togetl)cc.] 
'M■ *>Y ■ !*.■ ■ -A - i Thf same to be adminp^rr.d, 

witJi homy and clarified Utter. This ^ tailed 
rasiLnmta cbinvanv . 1 M 

Quicksilver, rubbed with the juice dl Matura 
j. qt pifitr and applied externally, kills Ike. 
{Poona ed. p r 122.) 

A C 0 LL Y RIUSI 

Compounded of 14 ingredients amongst which 
occur the be Ik He myrobalans, rock-salt, killed 
copper and blue vitriol — ad in the powdered form. 
(Poona edition, p, 470.) 

This very preparation, m identical recension, 
occurs in ChakrapiiM under the name of » tiMg- 
jlrjuna Varti. ,F 


A Process of Killing Iron 

The. text which occurs only in the Kuxmli Ms. 
under iwiv*nfw«nt: 1 unfortunately in a r-itj- 
lated from, would seem to indicate that the iron is 


(r) Vidr K^irnfr Mj. under ^B^UrruWlT:* omitted in 
lb* rdilion. 
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lo be tir>l ignited in the (ire and then r 
the juice of the emblio myrobalan, 
nvdiftora and exposed to the sun, and 
macerated in the juice of certain other 
llsen to be rubbed in a mortar. 


nace rated in 
and trratrt 
again to bu 
plants and 


: 






CHAPTER II 


CHAKRAPAM 

{Cst ffj to6o A. D) 

Black Sl t u>hidf. or Mercury (KajjalI) 

or 

/£tAi&fis Mineral 

I hr. first process consists in (he purification of 
mercury. 

*■ Quicksilver, rubbed repeatedly in the juice 
expressed from scsAania aculeate, rkhtus rom- 
mums, zingiber and solatium nigrum, becomes 
purtik'd.” 

'‘Take one part of mercury and one pan of 
sulphur, rub the two together in a mortar and thus 
prepare kajjalt or rasaparpsli? " 


fl) CLAfjfmni tilm-j-lf claims its <Ji»rijvtry or iit nay rate 

Jit jntrod union v rqucf?,, irami i*icti n»ai:w*n ( VritAa, 

feowwHj itirommcutlst *fcs me 34 nneU L 
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Tamrayoga (ut. Powder of Copper 

COMPOUND) 

" Take a thin leaf of Nepalese copper arid embed 
it in powdered sulphur. The .substances are to be 
placed inside a saucer-shaped earthen-ware vessel 
and covered with another. The rims are luted with 
sugar or powdered rite-paste. The apparatus 
is heated in a sand-bath for three hours. The 
topper thus prepared is pounded and administered 
with other drugs." 


Process of Killing Iron 

" J nmv describe the science of iron as 

promulgated by the sage Xngurjuna ” [A tedious 
process given with wearisome minuti* of which 
the substance only is reproduced below.] 

A bar of iron is to In- rubbed with the levigated 
powder of the following vegetable products among 
others : the bclleric mvrobalan,. c Maria ttrnatte, 
Vltts r, boharhmwio diffusa and 

vtrbesima Cil /*»d. It J s ,hcn strongly heated to 
the fusion point and plunged into the decoction o 
the myrobalans. The iron is then powdered hv 
bemg beaten with an iron hammer. The powder 







HINDI' CHEMISTRY' 


is then digests in the decoct^n of the myrobalan* 
and roasted e^peaWdlv in a crucible. 

ManiIdra oh Rust of Iron. 

Rust of imn is prescribed in combination with 
other drills, 

R * Clpe FOM A Soap to hf. used as a 
D EPILATOR Vs 

The ashes of sekrebera swiet. and eassia fist, 
arc to be mixed with lime from burnt shells and 
fifth-Mied with the urine of the ass. The lye j s 

then to be boiled with a definite weight of mustard 

oil. 

PtftS* ration or Caustic Alkali 
[Much the same as in the SujnitaJ 
Calk of Silver 

In a preparation named '‘yojinija " or 

calx of silver (probably in the shape of sulphide) 
figure a S a component. 







f 


% * - . H 

The Tantrie Period 


(From 1000 A,D. (o ctrca 1300 A.D. 

> '* ■ ^ 

chapteri 

Chemistry In Keurrvava 

n. • ^ . . . 

[InRasalrtfava, as in all other Tantras, knap- 
ledge is iifiparted in the shape of a dialogue be¬ 
tween Bharrnva (.Viva) and hb consort PirvatL] 

« 

Extracts prom Book IV—On Apparatus 
axd The colour ot Flames 

’Sri Rjiiifnva sniil : 

■ 

' # rhir rasas, the uparasrts (see p. 7 t)) M the in rials, 
a piere bf doth, * irfam (ice p. j/}, a pair of bd- 
Jnwja ( iron implements, HLone pelt lea and mortars, 
the apparatus known as Kosh/i (see p, 69); mouth 
blow pipe * * cow-dung, substantial wood 

■ f 35 ^ i: l)i Various kinds of earthen apparatus (f. f. 

* mrlbk* &C.J, a pair of Longs and earthen and iron 
Ytsselv weights and" hakuiet-Sp bamboo and iron 

i/ 


4 
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. |iipts*l!n* /als, the arid*, thi salts and thtr alkalies, 
the poisons—alJ those. are to be collected and 
t Hemic^l ope ra t to ns 'bega n /' 


DBLA YanTRAJ* 


As h. r e 5/ borrows the description of this 
^pamteS pvr&atim f it is unnecessary to repeat it 
here . 1 


Vs Apparatus tow Kru.isc Metals 

r t 

"‘Make two iron crucibles each i" fc > digits in 
length, the one with a narroiv orifice containing 
sulphur b inserted into the other holding mercury ; 
IiHow (lie .mercury is placed water [in a separate 
. vessel]. The mercury and the sulphur should 
be rari-lnhy ,mokteiud iV garlic'juitq, ivhicJuliaj* 
filtered through a doth. The apparatus is 
now lodged in an Earthen pot and another placed 
over ft, the rims being luted with doth previously 
smeared with earth # * now cow-Jung fire is 

.urged. After continuing heating for tjbree day> * 


‘ fij 

t*} 


• It. K. S?„ I!* the aobwv-Lfltkm RoiarUnjjamuc'hdiara," 

S« Br«A iw. of R R. ii. 


>. 
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tltK apparatus is taken out," [This description, in 
•t I most identical recension, occurs in ft, k, s, under 
the name of mrumpl- The language is faulty ami 
the meaning; not very clear ] 

Garbha Yantraj/ 


" 1 shall now describe the Garbha Van tram 
for reducing pisfitt f' to ashes. Make a crucible 
4 digits in length, and 3 digits in width, with its 
mouth rounded. Take so parts of salt and one 
of bdellium and pound them finely, adding water 
frequently; nib [he crucible wiih this mixture. 

* Make n fire of paddy husks and 
apply gentle heat. In the course of one to three 
days the mercury is reduced to ashes." \Vidc 
Illustrations.] 

Efficacy op the Apparatus 

" For killing and colouring mercury, an ap¬ 
paratus is indeed a power. Without the use of 


tl} A cate of 


mttruty jtqd 


•* 
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herbs and drugs, mercury can be killed with the 
aid of an apparatus alone ; hence an expert must 
not disparage the efficacy of the apparatus, 1 ' 

\ J A Ms a Pi k A Vast ram 

Fake ait earthen dish and (ill it with sand 
and place another over it ; appfy gentle heat, 
Now digest in this apparatus [the ingredients] 
with the five alkalies (cf. pp. 45 and 6gJ f the urines 
(see p. 30), and the “vid'a 1 (see p, ;a)- This is 
known aa Hamsapika Van8raw by the adepts. 111 

Crucibles 

'■ Earth of black red, yellow and white colour 
* burnt husks of paddy, soot, earth from 
the ant-hill, well burnt excrements of the goat and 
the horse * * rust of iron M * * 

[varying proportions of Lbe above ingredients are 
used for making crucibles, retorts, &c.] 

"There are two kinds of crucibles, fM., open 
and covered (lit. blind] # * * the covered one 


f i) £.11. tu.i burruwed the ek*ci?p(ietri of Gprkht* V.irtrn m 

jnJ hfamap&kn Vnmrun, 
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resembles the nipple of a cow and is fitted with a 
lid, which las a raised head. 

■ For the purification of silver, the crucible is 
best made of two parts of the ashes of sehrebera 
smetenaidcs, and one part each of brick dust and 
earth." 1 


Colour of Flames 

•• Copper yields a blue (lame....,,., that of 
the tin i> pigeon-coloured ; that of the lead ispali‘- 

I luted*_..that of the iron is tawny ; ...that of the 

“ peacock ,r ore (rasyaka) is red." 1 

Test ok a pure Metal 

<* A pure metal is that which, when melted in a 
crucible, dots not give off sparks nor bubbles, nor 
spurts, nor emits any sound, nor shows any lines 
on the surface, but is tranquil like a gem.* 


(I) The pnrum crucible i* of the nature of a “tnpd". 

(j> O'. “Lrad L-!.impriuiid i s Lrnp.irt, j paJe tinl l« the noR- 
litrain-jus. $3L* flain-p " i Ruaeoe and Srhurlfnirrtf’r. ■ 

i3J The fe.idfcFijE in the Mm, seenvi to b* defective. 

(4) Qttn mudrtn ph.mKofojo' , M£ni tif tranquil FifcAJOn/ 
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Kqsh n Apparatus 

■ 1 For extracting the essence of metals a kosher 
apparatus \Vidt JFrustrations] is preferred, which 
is 16 dibits in width and j cubits in length,’* 

Colophon to Chapter IV. 

fi Here ends Chapter fourth of RasArjfava, 
w hich treats of apparatus, crucibles and the colour 
of flames*” 

The Alkalies 

" The three alkalies are the borax, trana 
fnatron) and Yavakshiira (carbonate of potash). 
The ashes of sesamum, a cAy rant firs aspera, musa 
FGpientutx.t hut at ftontfosa t moringa pttrygQf* 
ptrma, mtcAiJba* (schrebcm switftnhidts)+ 
ntphartits raftvus, jingihtr ojficittiil? r tamarinduf 
intfkus andjftrwj rttig. f respectively arc regarded 
as the standard plant ashes (trail;) I VII, 

The M ah Ait as as 


"Bhairava said > —“m/ikshika, vimata, jila P eha- 
paJa + rasaka, .rasyaka, darada fp. j8) and srotem- 
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jatia,—these are the eight mahm-asas. [ Fide 79 
and "Explanatory Notts on Minerals/ 1 ] VIL 3-3 

C QPPEU FROM THE FYftlTIES. 

11 MibhM repeatedly soaked in honey p oil of 
rkinus communis, urine of the cow r clarified butter 
and the extract of the bulbous root of mttsa sapkn- 
tum t and heated in n crucible, yields an essence 
in the shape of copper/ 1 \ II. 1343 

“ Vi in ala, digested with alum, green vitriol, 
borax and the watery liquid expressed from tntringa 
pter. T musa J-, and finally roasted in a covered 
crucible in combination with the ashes of schrtbfm 
swkf t yiel ds, an essence in the shape of chandrdrktf 
(Ik. copper of gold-like lustre.)" 

Chapala : [Sec under R, R- S, Bk. ii.] VIL 20-3 1 

* 

Brass from Calamine and Copper Mistaken 
for GOUX 

41 Rasaka : There are three, kinds of it ; namely 
of yellow colour, of the appearance of treacle, and 


(l) V- a_ jl hxi borraweni thii debcrLptiun a id uddcd 
tn&rtr ch*fntr*rijt]ca erf the mineral, from which it wcnuld appear 
IbjH “ Vimjiii Li ilia a variety of pjnln. [S r idr M. K 1. Rk-.iL] 
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of the colour of Hlon.es. W 1 ial wonder is it that 
Rasaka mixed with [certain organic matiers] and 
roasted three times with copper converts the latter 
into gold ? ,p VII. 31-34 

t 

Extraction of Zixc from Calamine. 

Rasaha, mixed with wool, lac, 7^ ehehula and 

borax and roasted in a covered crucible, yields an 
essence of the appearance of tin : of this there is 
no douht/ ? VII, 37^3^ 

•Sisyaka* jffe 4 '*44 

[These couplets have been borrowed word for 
word by «. R. s. Vide Bk. Ii; hence repetition is 
tmnecess&jfy.] 

SAUftiSHTRl- 

# 

Smirtbhtri, alum, distillation of: (See under 
k. Ii. s. p which has also borrowed this description 
verbatim) VIi - 73-74 

The Metals. 

" O goddess! listen now lo what I say about 

the meEalit 
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'Gold, silver, copper, iron, tin and lead P these 
an- tlit- six riK’ials and their resistance to waste 
[/. r. rusting] is in the order in winch they haw 
been mentioned/' V 1 L 89-90 

The K ttj-isc of Metals— ^VwaJ* 

41 Hear attentively ns I shall now speak of the 
killing of metals. 

11 There is no surh elephant of a metal which can¬ 
not be killed by ike? lion of a sulphur/ 1 VII. 138*148 

Bhairava said ; fcJ Kuski 1 , rock-salt, the pyrites, 
sauvira*, the aggregate of the three Spices", sulphur, 
sjdtpt-tre. the juice expressed from tnAiaii 1 —all 
these moistened with the juice of the mot of 
wfirirtgtt ftfrn, makes a vh/a, which would kill alt 
[the metals]/' tX. j-3 

11 Sulphur, arpiment, sefi-salt* salt, -ammoniac* 

borax—these digested w ith the ashes and the urines, 
give rise to another kind of vti/a/ P # * * # 

* * * Having thus collected the 

ingredients, O goddess! h<^in the chemical opera¬ 
tions- I have told you all, what more do you 
w ant to hear ?" IX. 4-20 

rij Gm:n *1 trial. fa> Stibnile. fjj ouneljr.liiatffc pepper, 
hm# jirjuwr .ind dry ginp^r. ( 4 ) frfttfn Rox. 
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Purification of Quicksilver. 

' Quicksilver nibbed with the juice of the fibre- 
said plants {vid? original text) and distilled seven 
times, becomes pure. 11 

“Quicksilver, made into a paste by being rubbed 
with copper and subjected to distillation, leaves 
behind tin and lead [with which they are often 
adulterated] and becomes pure/' X. 55-56 

Killing of Mercury, 

*■ Green-vitriol, nftim, salt, borax, mixed with 
the aforesaid vegetable drugs, {vide original text), 
kill mercury in an instant [in the shape of cab- 
mef'J XL 24 . 

Killing of Gold 

* 

"Saltpetre, green vitriol, sea-salt, rock-salt 
, mustard, borax, salammoniac, camphor- the pyritr* 
—all these are to be token in eijttal parts. The 
crucible is to be smeared with the milky juice of 
irttftkprMa ntrnfdia and asdepius gifanffa ; then, 
having added the powder of the aforesaid "virfa/' 
the gold is to be killed, my beloved V 


XI S3S4 
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Tests for Killed Mercury 

“When (lit 1 mercury attunes divers colours 
alter having given up it:- fluidity, it is known as 
swooned: killed mercury is lhal which does not 
show signs of fluidity, mobility and lustre/ 

XL 197*198 


Colouring of Metals 

u Iron, lead, and copper are coloured by means 
of calamine—-the whole turns into gold/" (Cf, VJL 
31-34’) XII. 50 

14 Mercury' is composed of the five elements 
and represents Jiiva himself/ 1 Jl- 7# 

Jl Take one pala of the ash of mercury' and rub 
it with the same weight of sulphur And roast the 
mixture in a covered crucible; thus we get vermil¬ 
ion of the colour of the rising sun/ B XV], 8i 

"Tike the vitriol which is of the colour of the 
throat of the peacock, saffron., calamine, as also 
the excrement of a young call, the poisons, 
powdered ft in m huge scy/aitica. all in equal pro¬ 
portions, rub diem with the acids and dry in the 
shade. Having added honey to the above mixture* 
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smear it on a thin sheet of lead. When roasted 
in a covered crucible, the lead is coloured in no time; 
the lead which is now of beautiful colour is til for 
bedecking the persons of the gods. 1 * 1 XVII 1 . 70-74 


1 


(I) probably fhr "gnM-Ulce alloy n*rd by wtftr.h- 

twtakefi* inio thr a which cwpjwf. r'\m- aunrj I Mil *PT*f 

5 « Rcncra aiul Sehor.^ 11. p. 4^ ed i*iQ7, 





The lafrchCfoemicaf Period 


(From 1300 A. 0. to circa I5S0A.D.) 
CHAPTEH I 
Chemlitry In ItasuraInasacnucrFtchayA 

BOOK I 

Salutation to him—the excellent, (he greatest 
physician of the world by the nectareous ocean 
of whose benign glance, resplendent with hrjlltanrt, 
bom of everything that is joyous and auspicious 
and which acts like unfailing elixir, the diseases of 
his devotees, such as birth, death, old age ami 
worldly attachment, are cured in an instant, 1 j 

(I) Thettiutilim i, urir.lv Buddhistic u.d l. m .MJ four, efth 

L <* * AJuin**,hr*,„ ^ , Wrl . 

1 : !“** 01 Whid> ^ kn ° vr '" oi *t>X Buddhist JUlhcM.rf 

al»0 r^itLtivi-rt.nra. i 

*o: v^tsnhr at Ffifl p V![ p . , 33 _ r, L , 

_ , Mitra's, *4 

si^wifr fejra ( id, P , IJj0i 
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Adima, * Chatidrasena, Lnnkoa f Ilixaradn, 
Kapj'iIL Malta, Mj*ndavya r Hhiiskara, Stirasenakm 
Ha tn akora, Satnh hu p Sat tvika, Nam vflhan a , 

1 mi rad a, Gomukha, Kambali, Vytuti, Nigilrjuna, 
Sumnanda ( Nfigabodlil, Yajodlmmi, Khandiw 
Kaput ik a, EraJinm. Gorin da. Lamp aka and Hari- 
these arl- list twenty seven experts on Alchemy .is 
also Rasa^kuja, Bhairava, Xandi, Svarhchhamia- 
bhairava, Manthfmabhairava h Kitachajd<niartL| 
V&sudeva, /?f;ihyajringap the compiler of afcbciny* 
the ascetic Rase nd rat il aka, Bhiltuki, who has got the 
appellation of MdihilL Mahikleva, Narendra, 
Ratniikara and llamvara. 2-7 

This treatise on wdl-tried mercurials and 
m i n oral s. named d 1 Rasarat na>.i m uchch ay a,' p ad.i pied 
to the treatment of diseases, is being compiled by 
the son of Srwhagupta, after having consulted the 
ivorks of the aforesaid adepts and others. It will 
treat of mercury, the minerals and lEie metals, the 
construction of the apparatus, the mystical formuhe 
for the purification of the inetaJs, I lie extraction of 
the essences [active principles},* liquefaction and 
incineration. S-IO 

[Here follows a description of the virtues of 
mercury and its mythical origin J 


([) Tlit Benim !Ui nidi 
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By partaking of mercury, men are freed from a 
multitude of diseases, arising out of the sins of 
former existence—of this there is no doubt. ^6 
He wlio falls foul of mercury, which is the 
generative principle of A'iva. will rot in the hell 
&wn after iron. , 

From the mouth of the God of tire * * 

mercury dropped into the country of Danuta* and 
it has there remained ever so long. The soil of 
that region, on being subjected to distillation, yields 
mwcur >' *89-90 


Colophon 

Here ends Book first of Ra a a rat nasamuc he bays, 
composed by Vftgbhafa, son of Sijtr/hagupta, Prince 
p/ Physicians, 


0) D-irdOup/he nmutdllKw r^Hon .-iIkkH tttsoftv I* faq ™,i 
,hP - ******* which mrirnry I, c*tr,n« 3 . tWL, I, 

■ j 1,1 Th ' ^on n f thr tJasrfM 

.,m«n !l( . nrai by HuMbotd. (K™ p, 51J c. Otrei who 

P _ It: citbr in the TJtrbrUn hijfhUnd, rut uf ,hr Botnr rh.Hn 

I ‘** n,a - « tow ' lr,) ’ lhr <!««« of Gobi .ir^Tibcd slio J 

aunlerau, by Hn*>=n Ttmng, ftrgardintf ftfrida .m.J Darnd,, 

Cl. . U ' icft ’ t. ant*. f t 9ficmi ^ 

iuhk tivjJ, "p«4J» ,i (quicksilver) Aad "djr.vLT frionalMr) owe 

tCU0,fi « if ™ «*** tltcfr uipply »*, ohovinrd. 
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BOOK U 

The Rasas. 

[In the liindu Materia Medica the mineral 
kingdom b broadly divided into the Ra*as and 
the Upwrasas, the Katnas (gems) and the [.elms 
(metals). The term Rasa Is in general reserved 
for mercury though it is equally applicable to a 
mineral or a metallic salt- In the oldest medical 
works* £. g. the Charaka and the Surrot14 Rasa 
Has the literal meaning of juice or fluid of the 
body* which according to the notions of humoral 
pathology engenders blood, serum, sweat* Sc, 
(see p. 42 ). Rasakriyft 1 in the Sturmta means 
fluid extract or concentrated decoction- As mer* 
curia! and metallic preparations gradually came 
Into vogue and even began to supplant the vege¬ 
table drugs, the term rasa began to be substituted 
for quicksilver on account of its semi-fluid character 
and its supposed miraculous therapeutical action 
on the juices or humours of the body (Cf- AVg-Veda h 
"•gomara^r WA- Intro ) In the BuvaprukAia we 


tufouii stukT iWfcj a 1 Sli£ra Cksp. 

XXXvt, 





HINDU i'HELMISTKV 


So 


lind rasa used in a two* fold season-—“ancient and 
comparatively modern, 1 

111 the older work^ Kasavana (derived from 
rasn f juice, and ay ami, way] means a medicine 
preventing old age and prolonging life —the Elixir 
7'i/iF'' Later on Rasrtyana was almost exclusively 
applied to the employ me nl of mercury and other 
metals in medicine and at present it means also 
alchemy (chemistry]. Our author uses the term 


to fnnfsnTre; i 

m 5 fan; nftu: «r^: n Vo], I, p, 

rd. KaJjj.i Owjfdra Sro tiiijifa, 

In the jh*vp dofeip, raw is fn the urna* of rApfr. Agatn:— 

wwifHml 4 ; aittri an: i 
^ <n sfa BT«: *r * urgifn ffin. u ihH. j1.44j, 
Hrrr- 'rasa n iwd an a tvmvnynh of merrurjr and ztgaeded as n 
Biff*/ 

W F«w<he definition at the term It.u'iy.inji in the Chiuib, 
' l * e ef ’ J, ’" J tm*i o*t»r*<iiml«iinT»iri” Sara- 

*•&***■ Cf. aim, " Din Wort (raraj himlich tut nirht nur rf#r 
nmgaiMV, 4. i. Keftirtnm tier Slfu. tincm Kapi(«| dtr Median, 
lunctan rmrr BeiwnttBnjr da Akhrnvi*, ruajdjtj*, d 4nD rasasid- 
4hi. dari'h t^fcksilbtr •fiugte VdlWnJWoMt. da* VertmlMtn 
ntit drr Alchemic, fcwfodtifL r^ndradarsin;, (wortl. L'trtcrrunh- 
,in £ d™ Siilr.HeTTSther. d, 1. QuedcLIbcra!, Uhnr dee 
AlrhemkiM fdicwr heisit HaAyaam) winen Xmmu plichru and 
JUwdam In CatipcxilcB i-innf Men^e chrmisehrr SufaattinrCn. 1 ’— 
I’ciM "Chernir t/nier Chymie r" "Zcii. Jrui. Murjf. G»." *j«, j 
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•Kasmsitldhiijradflyaka" 11-5I. which derivied From 
rasa. mercury. siddihi, accomplishment ami 
pradiiy&ka, jircr or bestuwrr* i f- lit. giver of ac¬ 
complishment in mercury i.r. an expert on alchemy. 
Wilson in his Dictionary thus happily renders 
KaMsiddiu: “ The knowledge of alchemy, the 

possession ol peculiar familiarity with mercury 
obtained by l lie performance of chemical operations 
conjoined with certain mystical and magical rites 
and the securing thence to the adept of happiness, 
health and w ealth ; the power of transmuting metals 
and the art of prolonging life." 

With these prefatory remarks, we shall now 
allow our author to proceed-] 

Abhra (mica), Vaitrinla, MAkshika (pyrites), 
Vi mala, Vtrija (bitumen), Sasyaka, Chapala, and 
Rasaka : these S rasas arc to hr identified and col¬ 
lected. 1 [ Vi Jr "Explanatory Notes on the 

Minerals" at the end of Chap. I] 1 1 

Ashra 

There are three varieties of mica, namely. 


ill R;isii«aVi ■ [». (jgi riciij'iii»« I Ik Mlowir^ eljjhi 

minerals —makshih,i. vimalfl. .ninja, ra*alu. ttiLracfii 

i,'inn-itnri and urctunjiirui (tllbiumr 

6 
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pmAkaw. tiMgatiiandfikaru and vajra m and each uf 
these again an.' of four different colours—white, 
red, yellow and black. 5* i a 

Mira + the? layers of which can be easily detach- 
+-d. is preferred Mica, which is as bright as tile 
moon and which has the lustre of the rust of iron, 
dues not take up or ronsbinr with (lit, swallow > 
mercury, That which has taken up mercury can 
alone he used w ith the metals and administered In 
medicine- Mien, which has been Jciffnl Is pres¬ 
cribed in the treatment of carious diseases. The 
variety which has the lustre of the moon, if taken 
internally, brings on dyspepsia and urinary dis¬ 
orders. 12-14 

Mica heated seven limes and plunged into sour 
gruel or row's urine or decoction of the rhebulir 
mymbalans or cow's mill: . is freed from all impuri¬ 
ty I 7 ^j£ 

Mica* mixed wills paddy grains and reduced to 
powder, lied in a piece of cloth arid suspended In 
sour gruel and then pasted through linen, is known 
as nhimvabliru™ [Jit. mica in combination with 
paddy). Dluinyabhratfi, rubbed with the juice of 
rasiia sQftk&rn and roasted ten rimes in a closed 
enjeitih*, is kitM thereby. 24 
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\'aekranta 

Yaikrfmta has eight fates and six angles, is 
slippery and heavy and of uniform or mixed tint, 
fl has W different colours, r/^ M white* red> yellow 
blur, with the shades met with in the down of the 
pigeon, grass-grer ei, black and varii'gated 55"5^ 
Vaiknlnta a powerful tonic and reckoned 
among live sovereign medicines* It is a destroyer 
of all (bodily) disorders and is employed in the 
place of diamond. 57 * 5 ^ 

Vaikmrtta is purified by being heated three 
days with the salts and the alkalies or by digestion 
with the acids, urines or a decoction of de/idtes 
ttmjfarvs and the plantain or of paxpa/urn sc tabs- 
aifatum. It is killed by being Toasted in a cover¬ 
ed crucible right times in combination with sulphur 
and lemon juice and pttsp* j rroAi. &j«6& 

VaikoVnta. alter bring heated and plunged 
into the urine of ihr horse, might to be repeatedly 
roasted and then reduced to ashes* % 

Yaikrunia after incineration is substituted for 
diamond- 7 ° 

Macerated ip the ashes of swiri. 

butt'd frandom ftud cow £ urine and mixed with ilu 
powdered root of mpAorA. nttfif** turmeric - * ■ 
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bo rax ^ powdered far and made into halls with the 
milky juice of ascitptas g ™„ and honrv and 
strongly healed in a dosed crucible, vaiknlnia 
yields its essence- Of this there is no doubt. 

7 H 2 

Copper Py jutes 

Mnk s li i kam (pyrit ies) is born of mountains 
> irldinfj gold . . an ,| is- produced in the bed of 

tlir river T»pr and in the lands of the KirAlns, the 
Chinese and the Yavanas. jy 

Pyrites is of iwo kinds- golden and silvery: the 
former k n native of Karsouj and is of golden 
yellow colour, The silvery pyrites is associated 
with stones and is of inferior quality, Hi 

Rubbed with the juice nf lemons and sulphur 
^and coasted in a closed crucible it is h'lfftf. H4 

Mrj.kshika h repeatedly steeped in honey, oil of 
the seeds of Ha ft as com muni s f urine of the con*, 
clarified butter and the extract nf the bulbous root 
of muxa sa/>i t nfnm and gently roasted in a crucible, 
yields an essence in the shape of copper. 8cj-yp 

VtMAt^V 

V’lnuila is described as of three kinds according 
as it has the lustre of gold, silver and brass respec- 
tively. 0 
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It is rounded and is also endowed willi angles 
a rid faces. 97 

It is killed by being rolled ten times with sul¬ 
phur, bitumen* artocarpus lakwtka and the acids. 

too 

Vim ala, rubbed with borax, the juice ol aria- 
tarfins lakmcka and the ash of yrAreAtrn swift- 
and roasted in a covered crucible, yields an essence 
of the appearance of gold- * iQt 

Vi mala digested with alum, green vitriol, borax 
and the watery liquid expressed from muringa 
ptcr, r mttsd s. and finally roasted in a covered rru. 
cible in combination with the ashes of sr&rrAm* 
javV/., yields an essence la the shape of ehaiidn\rba 
(lit- copper of goU-Ute lustrt) T ^3r*“* 

.VlLAjA TV 

.VjlajatiL (bitumen) is of two hinds, one having 
the smell of cow's urine* the other resembling 
camphor, l( oozes out in the heat of (he sun nit the 
loot of the Himalayas from the bowels of gold, silver 
and copper respectively. “ {vf- tin ft' p, 4b J 

F The cejtl tud« ■ — Irad ifi w-KI-t-Ja KuUcVirr 

nil ndcqEtJIte meontiif. A e.iriiiltl* *■ l ' '''- !rl ' 

j , T hfl rr»in« • «E rbf <Cyr.i* briualmm a ml fl! tu a v 
biiunicD. r-pcdjJly \t*m *rr rrfcttM to. Tb* d^cripitan k 
evidently htffrawpd fnuti ihe Chriftlta ami ihe Stuml-i. 
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SASYAkA 


Sasyaka [bliii? vitriol) * _ - has the play of 
colour in the throat of the peacock (i,e. has blur 
tint). Mayumtuttham is an emetic, an antidote 
to poisons and a destroyer of the whiteness of the 
s kin, 127-12^ 

It is killed by beirig roasted in a covered rnu> 
b]f with the j 13ice of artocttrpn* fako#cha> sulphur* 
bitumen and borax. j n 


Extraction or Copper 

fake blue vitriol and one-fourth its weight of 
borax anil soak the mixture in the oil expressed 
from the seeds of p&ngamw g?ft hr a for one day only 
and then place it in a covered cnniblt and heat in 
the charcoal fire—by this process ait essence is 
obtained from it of the bca □ E ifu I appearance of 
coccineIJa insects * 133-134 

1 * r - enclosed in a crucible with borax and the 
Jiiiro of lemons and strongly heated, it yields an 
essenre in the shape of copper. 

Pure blue vitriol, of the colour of peacock* in 

0) i. e. j*d| in Ihp Ctarlra, blood ■* (Writed a* Umfogthe 
fi 4 mr *£ the csicvi^JIa reiwt. CmipCrt^ 133 4ml 134 ha*r burn 

brpitgwrd fllnfiMt tv/Aij fi m RiaJjrrtqvfl. 


combination with the aforesaid drugs and by I he- 
application of various processes, gives up its 
essence. 13 ^ 


Chapala 

There arc four varieties of Chapala- yellow,, 
while, red and black- That which has the lustre L| l 
gold or silver is most appropriate for the fixation of 
murenry. The last two are indifferent and readily 
melt like lac and are useless, Chapala melts like 
liii when lira ted over lire- hence the name. 

■-LW 44 

Chapala lias six faces and the Inst re of a 
crystal. 1 l4 * J 

Rasaka 

R;iKiifcaicalaminej is of two kinds the our of 
laminated structure is known as dnrdura ; the 
.other* ii-laminated, is called karavellAtcau | 4 C I 

Calamine is tu be healed and plunged seven 
times into the juice expressed from the seeds of 
lemon or immersed in I hr urine of man or of hor^e 
or its sour gruel or sour milk and thus purified. 

154*155 

ti) It I* nits 1 Ir 11 whm natetani^ 1* iwafy rnrani bv the tmi 

Ch*p*h . It* Hdle.d in nhibLie or 6-m » b i« w 

^£vcn tn qulddjvcf* 
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Extraction' up Zinc 

Rub calamine ivith turmeric, tFat- my- 

robnJans, nt^sin. 4 the salts, soot. boras and on« 
fourth its weight of xe mien rpus iuiacardium* and 
if it- a* id juices. Smear the inside of a LubuLaEcd 
cntdble with I hit above mixture and dry it in the 
mjii and dose its mouth wilh another inverted over 
ii + an d apply heal. When the flame issuing from the 
molten calamine changes from blue to white, tin 
crucible is caught hold of by means of a pair ni 
tongs and its mouth hdd downwards and it is 
thrown on the ground* care being taken not to 
break its Ulbuturc. 1 The essence possessing l In 
lustre of tin which is dropped is collected for use, 

' 57 -ift' 

Calamine is Ik- powdered with lac, treacle, while 
mustardt the myrohalans, natron and Ewirax and the 
mixture boiled with milk wild clarified butter and 
made into balls- These atr to lie enclosed in a 
crucible and strongly heated. The contents are 
then poured on a slab of stone- the essence of 
calamine of the beautiful appearance of tin [thus 
obtained) is to be used, 163-164 

t!> Tb*- Bfelufr* M n-.uU mm u :iml djT*p*i f 

whirli ‘nrrinM meam vi> “a* fen fofivaL rh tubulin*.' 
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Dr a vessel filled with water Is to he placed 
inside a kdsh/hT apparatus and a perforated cup or 
saucer placed over it: a crucible charged as above 
is to be fixed an an inverted position over the sauc.Tr 
and strongly heated by means of the fire of jujube 
faiarfiAux ittjuba) charcoal the essence which 
drops into the water should be applied fin 
medicine], \vidc illustrations] 165-iGfi 

This essenvc is to be mi xvd with orpiment and 
thrown over an earthen di^h and nibbed with an 
iron rod tifl it is reduced to ashes. [From the 
context it is evident that the operation is to be per¬ 
formed over lire.] 


BOOK III. 

The Upahasas or iM't'kioit Rasas 

Sulphur, red ochre* vitriol, alunin orpJment 
realgar* an Jana and kawknshMa—these are the 
eight uparasas, useful in operations of mercury. \ 
[H«ir follows the mythical origin of sulphur.] 
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Sulphur hi of three hinds: that of the lirst 
quality resembles thr beak of a parrot ; that of (fir 
second quality h yellow; whereas the whiter varietv 
is tnr worst. Another authority says: there are four 
kind* of sulphur according as it is of white, yellow, 
red and black rotnur respectively the black 
variety b rare, 1 12*1 ^ 

Melted sulphur js poun d into the juice of vtr- 
lest mi ra/rttdttfarrtf and thus purified. 

A vessel which contains milk has its mouth lied 
down with a piece of cloth, over which is deposited 
finely powdered sulphur; the latter again covered! 
with an earthen howh Heat is applied from above 
hv burning eowdung rakes. The melted sulphur 
drops into the milk and is thun purified. 24- 

Gaikika 

Galrika (red ochre) is of two kinds: the nne r 
pushu/j-n galrika, is hard and copper-roloun.^l; the 
other is rfvarm1 gairika 1. r. of the colour of gold 

(ydloiv), 46 

(0 Cf. "« JT 4 dft* hKifrr' illftnh ^Urnr*: I wn ruupr* 

J pqw UB mtuv frl-mr parfd d I'rtuit* ai , t re v rW. H ui >»• 
V4IU ticn “ *La CJUiiipf au nifty on %e r '" 
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K\S\$A 

Knrisa (sulphate of iron) is of two kinds; 
vfilukfnknrisa and pushpa-kArisa, [The forTriir 
termed in ether works dhjUukilsfsa i* the gn^ft 
variety and tlie latter, the iasif or ydloWbh 
variety.] 5 1 

Its essence is to be extracted like that of alum, 

54 


Tuvari 

Tuvarl Odum) ; the fragrant varth produced in 
the niminLiirts of Surat is known as tuvari, which 
dyes eloth and fixes ihr- colour ol madder. 1 

A second variety of it called phalaki or 
phullikft is slightly yellow . * ■ Another variety 
known as pin ilia tuvari is white and acid in taste ; 
iron changes to copper by tin: prin ce of fcfia [rf. 
fik. VIII, where the- term if Is used in the 

>*-nse of transmutation oi the baser metals. The 
author seems to convey the idea that alum plays 
in important part in this process.] too-b-t 

Alum is astringent, avid, beneficial to the eye 
and ,ti/Ur of mercury. 1 

{[) t .r. forms takes. 

(J> qn-r*Lf*n“ . Cf. Ilie v.iiiiHL^ i *rmn3* fort*W 
ti S„ which .iLum rirld' mij.huri.- j*pi 4 and jJaf «• 1™P^ 

Uni pin. 
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Alum in to be mart -rated in the bile of the ox 
one-hundred limes and then it* essence is to be 
extracted by distillation*—a very secret proc ess, not 
to be divulged- 65 

Talaka 

Tnlaka (orpitnentj is of two Linds: the one is of 
a leafy structure, the other is found in balls or uake& 
and is of golden colour . . - and bright- bb 

It is purified by being digested in tile juice of 
encumber and the alkaline water of the ashes of 
,sesanium or in lime water. Of* 

Talaka is, to he rubbed with buffalo's urine and 
thrice macerated in the decoction of bufeaJrand^sa 
of the consistency of honey, and then to be roasted 
in a covered crucible and powdered. This opera - 
tinfi is to be repeate d twelve times. It is then lit to 
be used in medicines, - 74-75 

fake one pahl of titbka and rub it for one dav 
with the milky jure*- of fal&pr&pii gr'gwt /prf and mix 

\ 1 1 i rk4;tlbfkfttt I* ctprrhish nifni^&n^l. 

Couplet iv borrowed Itivtn R^rr/avnl. 

fj) Mn*i [tlerly a sulp-hiifsetiSltf ef pui.i«h la funned. The pr<*ris» 
ih h rmirc M-irirtJfir 11 T^EaJtii h iu be etit 

inln smalt pircei and rtibbnd with time watw and ehf .dkaliFW 

frtmi ihr ash «f «r/r/d ,in4 i* then ro ht 

«-nrh^tt in eortHjrtft* 4 jwtffisli and rrsaicrd," 
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it with the same weight of oil and heat it in an open 
place for 7 days and nights together. Collect the 
white essence when ii has cooled down. 1 iky-$i 
MANASftLA 

ManaBftla (realgar) is mixed with one-eighth 
part of its weigh I of iron-rust, molasses, bdellium 
and clarified butter and enclosed in the kosh/T appa¬ 
ratus [seep,Gg] and strongly heated, when it yields 
its Essence- 95 

The Anjanas 

The Anjanas (collyrlums) j of these there an- 
San vTrtinj ana. Kasfitijana* Snotonjana, PushpAnjana. 
nnd Nlhltijana; their properties arc described below. 

97.98 

XiEiinJanu is a kilter of gold [cf. the killing of 
gold, silver, iron and copper in Vilgbha/a, p. 5$} 
and induces softness in Iron, i.e. readers it easily 
pulverizable [as the iron becomes impregnated 
with the brittle sulphide of iron : cf also Bk. viii r ] 

104 

The essence of the anjanas is to he extracted 
like that of realgar. _____ _ 

(I) Ie e* evident that the upmtiem ft to be performed ftt .1 

rtf art or in tft* kffihJf ^pppratnt dc^rib^ kdrc ttrcfer 
rc*Jg#r. 
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[We quote below the account given in Putt's 
"Materia Medka of the Hindus" a* our author gives 
rather scanty information on this point: 

H Galena or sulphide of lead is called attjana 
or sauvTrfinjiuia in Sanskrit, and krishna surma in 
vr macular. It is cal led arijana which literally 
means colly Ham or medicine for the eyes, from the 
circumstance of its being considered the best appli¬ 
cation nr cosmetic for them. The other varieties 
of.anpna mentioned are Srotonjima, PushpAitjana 
and Rfisunjana. 

41 SauvTmrtjana 1 fl^vm is* said in be obtained 
from the mountains of Saiivira, a country along the 
Indus, ivhcnce it derives its name. The article 
supplied under its vernacular name surma is lln- 
sulphidc of lead ore. Samira, is usually translated 
as sulphide of antimony, but I have not been able 
to obtain a single specimen of the antimonia! ore 
from the shops of Calcutta anil of sntne other 
towns. The sulphide of antimony occurs in fine, 
streaky, fibrous, crystalline, masses of a radiated 
texture- The lead ore on the contrary occurs in 
cubic masses destitute of rays and is tabular in its 
cry b taINne arfiuigemerit. 

#l Srotoiijana } is described as of white 

colour, and is said to be produced in the bed 
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of the Vamuml nntl other rivers. It is railed SaflVd 
Surma in the vernacular, and the article supplied 
under this name by Hindustani mcdirifie-venduri is 
c altarecus Icdand spar . 3 It is used Its a collyHam 
for the eves, but is considered inferior to the black 
surma or galena. 

^PudjpRnj.’uia is described as an alba- 

line substance. I have not met with any vernacu¬ 
lar translation of this word nor wiLh a ill person 
who could identify or supply the drug, Wilson,, in 
his SanskriuEnglish Dictionary, translates the term 
as calx of brass, but I know not on what authority. 

“Rfl^njana is the extract ot the wood 

of Atr&errs Asiatica called rosfit in the verna¬ 
cular'] 

Kilwrkush/Aaiw is produced at the foot of the 
Himalayas . * * Some are of opinion that it is 

llu- excrement of a new-bom elephant . - * 11 

is of white and yellow colour and is a strong 
purgative/ tOQ-t t a 


tlj Sre, hawmt, n*ir p. S$- 

( 3 > Kot well out. A«--nFtfiEiic le WiI-hii. il <* ' mr -i.. ■ 

.pUrifth, bribed •! oT l«d rt>tair.. (»r of * «l™^ «r,d .be 
tftlff af a jjiJJ rnfuur. 
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Thk Common Rasas 

Kampilb, Chapala 1 Cjauripwshiiifa, XavitsAra- 
ka. Kaparda. Agnijiint* HIngula, {jirisinduni, S\nd- 
dilrasringakaw : these are the eight campon Rasas 
regarded as useful adjuncts to i hemica) operations 
bv Nilgfirjun^ and other experts, I jo- i j i 

KainpilhV is like brick-dust . . , a purga¬ 
tive * * * natural product of Surat « , - 

and a vermifuge. 

{jauripHsltHna 1 is of (Fit- lustre of rock-crystal, 
conch and turmeric respectively . its white 

essence is to toe extracted like that of orpiment* 

> 3 *-i« 

X.WASAKA AMS OTHKK fv VSAS 

* 

Xavasaira (sal ammoniac) is begot of the decani- 
position of Ehc shoots of bamboos and of the wood 
of airxya arhvrtQ ; navas&ra is an alkali* its an¬ 
other name is chulilailava/ia (lit. “rah dcposited in 

(0 Including Chapab there- ur* nine oammrtn f&ftua * &UL 
Cbipilia his already breh i L on?id«rd aa a l italifra m p 

fal TJif~ ird mtaJy powder t-ovrriilg flip r.ipsufr.i n( ft f t If™?it* 
Pblfiifitenri*, uIm? known :ii k;. m ,ili. fo U nn< i Eear why ifiJ* 

^taujiee ah«iitd have fu*is4 a |»l:*i3e thv pfudutls ui tltr 

mineral kingdirip 

0 J* t 1 * identify ; tit., it Jtirin* white riijnc or jiurblc. 
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the hearth), it is produced during ihe burning of 
I he brick . . t it kills mercury^ lu|ucfks iron, 

is a stomachic, an absorbent df the spleen, and aids 
digestion after much eating, 1 izj-l Jfj 

Varittaka (cowrie or marine shell): alchemists 
prefer shells which are ol yellow colour, knotty and 
possessed of circular lines m the dorsal side . , 

macerated for three hours in sour gruel, it under¬ 
goes purifications,* 130-134 

Agnijsra h a substance discharged from the 


0? It ?i ol intent* to note ihnl RoyJc, who iferote in eSjj. 
^ r^rel'i that "no Hindu work on this subjccE U'hennery ■ ha*y« 
bcr^i Iran dalc^ 1 and Es bold enough fo predict that ,J Sa3 ;imro ijilLu- 
mutf hare ttefl fsmiliar to Iht^ HJailti*. t-7^r sinrt they bit tmrnr 
kkb, li tby nowdu, writb the Hiajwre hjT animals Ai *&mv mat 
umally be found ctystniUral Jit I be □ him ml cxfrtiniiy of the 
fc»W— N Annuity ol Hindu McJieme’ H,My]e r s mmtbea h&*t 
prw*d to be literally ouJTcrt. The- 11 XataifrcT* i» apparently 
*»f Per Jim origin being oarru pic?d from 1 'XfiuuJar." 

fa} The text La iilmofli. ex-urtly lhe iame u i it "IbiiieMlrj hjj- 
HugrahM,'" which gives <in additional method of purifying tbn- 
rairrie, natnelr a bole in the ground anrl ItFI ii pnrlJy with 

Eh? hmk of paddy, now pF-aer on \i a crucible cuntwjunjf cowries 
carer it wEth cow-dung cake* und fire to thr ifly thi* 

ppaen< IbeeawficiaFe reduced to uhev" IlJ? the Jtw lh*ij DbfiJncd. 
wMel b ufica used in medicine. 


7 
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womb of .1 kind of wJM-rocodift and dried in the 
jun.' 

GirUind'ir:i (IK vermilion derived From lln- 
mqlcs) occurs among the big mountains (inside tin 

rocks), 

Hingula (cinnabar l 5yn. itarada, s« E J -7 S ) ■ 
quicksilver extracted from it is as efficacious as killed 
sulphur. When darada is placed in a retort and 
its esn-nce collected in water, it yields the same 
Substance ns quicksilver—of tins there is no doubt 
{Tin' apparatus referred t<» is shown in tin- 
illustrations). I4 ,_t 44 

Mr/ddarasringakaiw [various readings of the test 
are given: it is not easy to make out what subs- 
Mi, e is meant], It is yellow and of leafy struvlun 
and occurs in tin jit rat and round about mount 

Abu. *« 

Kfijivarta (Lapis lazuli) has a bluish lint but 

with slight admixture of red . it is killed by 
being powdered in combination with h-mon juice 
and sulphur and roasted 7 limes in a covered 
crucible. l + 9 _ 1 53 


(l> Njs idmitiini. Ptfhflp* tlw tar^ft rt rhytJiitral. ** ii a 

rmeodilc. frit .ii i- wTWimiwn thi* SAurisn never flourish** in tJt* 
^-.1 Arntfilmjt ijjnijjrj '* 1 inrfiiWn-if 

pklftl 


UlMHf CHEMISTRY 




BOO K IV 
The Ceais 

J he gents also are regarded as (In- agencies, 
M 1 flit’ll help Mu* fixation or coagulation of mercury. 
lliL-se art- [fit- gems: VaiVnVnta, SunaUntu (sun- 
stone), H iraft aw (diamond), MnuktikaMr (pearls). 
ChandrakAnta (moon stone). RApivarta (fapis lazuli) 
and Garudodgara, [fit- emerald (fit. derived from tin* 
vomit of GaiWa); the topaz, the sapphire, the 
coral, the cat's eye are also reckoned among the 
gems. Tluse jjre to he carefully collected for thi 
tucMian of mercury,' 

(l) Tine fuhy und I be drew art ah* megtlomL Thu 
Viifcryntfl lr Li a kaiiiK of ^ c m *ftEr| fu rescmUt a di;imuqd r and li> br 
timMar property." WOwflL SmylirJnti .md Chundfzik^lit^ 

■ ire getti* of flkhuJum rahl^m. su pp,&-.*•=] tu Lr fiumtttl lav rllr 
cniv^chrfftn t>f live r*>* rrf the imi and tncwti Thrr 

m.T/ iik., re. r iT co FDmf *urt of crystjdj The 4eMT>U<4i ofthr 
u<her ibio dtainnnd, k iti^grt and xjgu?, Tbe bdltiMiiag 
i xtn^A irm Minim St* w -A TGwm" bj Sir Rajx. 
H^urindr.i Muhin Tl^jrr, Mu* 0^’ H-ilP m q ^main rTtenl 
mokr up tor (hi* (Infirieiirtf!* 

Mention b mcnie? ^ .inrf jord* in thr cnHini writing enf 
the HjiiJeik The Vtda* *pr*k of 4 phi* iFfamirui«i bv rubii^ 
And dLittintida, which g.wr unt a U^hl a*- refuljpim q» that rtf lb * 1 
pJ.-mrtt, ftwioh* pf.ij a pniminml part in rhr mjthulugfc* 
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VAjRAJf 

Vajraw [diamond) is of three kinds: male, 
female and hermaphrodite. and its medicinal pro¬ 
perties vary in rxcidlente in the order in which 
they have ht:cn spoken. 

The one with 8 angles and S races anil ft cor¬ 
ners. very brilliant, with tW play of rainbow- 
colour* 1 is known as the male diamond, whereas the 
female diamond is flattened and rounded whilst the 
ureter is rounded, obtuse-angled and slightly heavy. 

Each of these again is divided into 4 classes 
according to its colour namely: Brahma**, Kshatriya, 
Vafcya and Jjfidra,* 3° 


uf the Hindus, in their tradition*, puens nod, legend* In the two 
pm epj« of Hindustan, the Karrujriiwa and the M.ihibh»ial.i, 
frequeft! menlion Is nude «f M.ipreand pari* wilt which tJ| e Mg- 
and Hie people of the petiod iwd to decorate their perwai ” 

(|) The high fftaeti™ and dispersive power uf diamond i* 
HV idfJlily t^CFTClJ I&T 

3 j " Diamond whi<* like Uk ctrt&h, waln-%. 

Brahmin - thw* whirh Jtre *t& hk E ^ the 

Kih af rj** which nn= v-rolaH likt lii-r ttrt\ ptnhlriit- 

*fH Vabjii; thuie which KIbaUa 5 a cgXvut the ttfcnn swtirti, 
ktitjwft uSdlosf 1 Miin-imila, i 100 . 


ini 
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k L abest0Wer of WJife. a tonic, an 
' ■ < r “ Ir? lf,rt ‘ tr derangemcTut* [namely, of air 

P Jefln Rnd hiic l a ^ler ofall the ail moots, n fi* er 
of mercury, a subduer of deaths short it is life, 
nectar 


Duu.I.m)i s digei&d inlhe j 51 . ()a ; oi] oIMallta 

« of tod™ ifiaspHlurn 
S(-r 9 facnIa/tiiH) for three hours and thus purified. 
Diamond in to be macerated four times in the Wood 
>J the Lmg and enclosed in a hail made of the 
tl«h of the mtvsk-rat and then to h( . ro!uted a 
covered crucible 3 o time s or to be heated too times 
and plunged in the decoction of kuJattha. i4 .jj 
Diamond is to be placed in ,i covered rmnldv, 
the inside of which lias been coated with realgar, 
nibbed mth the decoction of kukmha and the 
Juice of (trivcttrpui takotvMa and toasted S times in 
succession in the lire of dry enw-dung cakes. It is 
then heated too times and thrown Into pure mer¬ 
cury -the diamond is thus killed and reduced to fin, 
ashes, „ 

m. ■ . 3 a -3«J 

"*-■ ve tociQus alchemist SomasemirJ,after having 

convinced himself of the success of this pnxts , 
by his own experiments, has given it to the world. 


4 D 

Diamond is to Ik- j limes .-m eared in thr blond 
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of the bug and dried in the sun and then to I* 
placed in an iron pot and filled with the juice of 
cassia stpkora and heated 7 *“»«♦ T1,e diamond 
is suri: to be reduced to ashes. This process has 
been described by the sage BrahmajyotL f’4- 
tVtamtind smeared with the powder of lead, 
levigated in the juice of the fruit of madan* f rtmdi* 
shmittarum), and roasted 20 times in a covered 
t nn ible, is reduced to fine powder, which is to h« 

tused in medicines- 1 

General Process of Rki^l'insj Cjkms ro 

ASHES 

All the gems with the exception of diamond 
are kilted when roasted eight times with a mixture 
of realgar, sulphur and orpimunt, nibbed in the 
juice of artotarp'ks lakoaeka- 

Take asafaiMa, the five salts, the three alkalies, 
rawest vesicarius. sal ammoniac, the ripe fruit of 
the croton plant, jlUmukhi {antfierirum tuber¬ 
osum), rudanti foseUfias rates}. the root of 
plumbago atyhniai, and the milky juice of euphor¬ 
bia anliyuowt/i and eatotropis gigaatea —rub nil 

(i| Qnt nr i**i pxirmw.ii not mtntk'ftcd hy ovr author 
bw (juijird Iriint Rjscndr^hfirtanbitil* .— 
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those together ami make them into a bail. Place 
inside it | he noble and luck-yielding gems. Wrap 
I ho ball with the leaves of betnk bhojpattra and 
lie them with thread and enclose the ball again in 
a piece of doth and suspend it in a dobv antra 
(see Bk. ix) filled with the acids and sour gruel 
and apply strong heal for three days and nights 
d.r liquid principle of the gems is thus collected 

64-69 

Powdered pearl is to be rubbed with the juice 
of , Htmx Vfsiraritri and then transferred inside a 
lemon and stowed in a mass of paddy. At the end 
of a ut 1 k it is heated fn a crucible and Ii{jtie/ir*i|/ 

70*71 


"Take the rod »tpiftr trO* nr \i thr mifon plant fGauypium 
thrrr JMH ifld, and rub it fntn » piutr .mil rndew 
rhe diamond in it and non it in n mtrihl* .even iho, 

w-Jarn the Jpa;niafi 4 ifr-rEi 6 nt kiiinil, ' 

"An infect* per^u* %h<xt 4 1^44* in .11 br.i-,-, V c-^l % i>,^. 
whirh . I(i f ,1/ frig** wilJ (klw water- A tlhmund 1* <0 hr Kr..im| 
,nd P'T«JT«f i"'e lJii» nr. nr This pme™ ,epe..r«! ^^1 

I'" 1 * 8 - ,hr i« kiilrd." This last reei|tr is abw In far found 

*“ Sarn^aiihjira Couplet.. (44-45) .1.. not otr.i t in the Bmam 
Ms. 

fl> Couplet* 7 o. j, JB .t 7 j .f u nof llm , r r j, P y t 
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Diamond, placed inside the stem of l itis quad- 
rangalans 1 and heated four weeks in acids, is 
liquefied. 

Vaikriieta, which is of white colour, liquefies when 

macerated in the juice of rumtx vesiearivs anrt 
exposed to the sun for a week- 7 j 

T:ik(' the juice of poadsMMS fidor&tissim US 
rcuk-salt, svurna pushpikA together with aiccimi/tf 
inject. Vaikrania melts on being digested in tins 
concoction for a week- 74 

BOOK V 

i 

Os Metals 1 t ) 

The pare metals arc: gold, silver, and iron, 
Thr piitiluhas (lit. metals emitting a Icrlid odour) 
are two : lead and tin. Dhutalohaw is iron 
proper and often conveys different meanings* The 
aJfuys are ihrt-r in number: brass, bell -metal and 
vartaluha. 1 


(i) acixtfdmtf kr Vairf «leu ahd o fH n hu'’ h (hr *«nr 

a* *-r. ***** 

p) Lofoa(lit. ifitid} U -iStfH n*«cl in ihr Kidtt <-1 -t melaL 
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Gout 

Goftl U known to be of five kinds of which 
j are attributed to mythical and relcsifnl origin: 
t hr fourth is called kshawja (lit. begot of mines): 
tin- 5th is obtained by the transmutation of tin- 
baser mttak. (See Hk. VIII, Sb-flj.) 2 

fioid is to be purified and killed, as otherwise 
y internal JyJ it rubs one of strength, virility 

and happiness and brings a series of maladies. r t 
Gold-leaf of the weight 0/ one karsha is to be 
smeared with salt and jiJared between two earthen 
s&tieers and healed on a charcoal lire for an hour 
and a half when its true colours will come out. \ j 
The best method of kitting all the metab is 
wlih the aid of the ashes of mercury. 4 The n^x\ 
he.nt is through the agency of the mots, whereas 
i j injr nith flufphur is least io fj L " itcommejiilrd, i 
VLTieri a RictaJ is ii/ftxf with .iriloha (meaning": 
tiot clear), it 1$ injurious. Iiold-leaves* pierced 

with holes and coated with a paste of lemon juice 
•fcnd the ashes of meraity and roasted ten tinier 
are thereby kilhuf. 

Project into melted gold its own weight of the 
ash, of frjarcuiy; [when cooled] powder it and rul> 


(l) GujilWJt nuijihi'fc of mrrrurv fit* p 6<>, 
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it with lemon-jdicc and cinnabar and roaflt it in a 
covered crucible twelve times, The gold thus 
acquires the colour of saffron. 1 (id. Ra-snrwava 

xvl p. 74). 

Gold-kaf is killed by being nibbed with one- 
fourth of its own weight of kitted mercury and 
acid of any kind and roasted eight times. 1 <7 

stiym 

Silver is of 3 kinds r namely snhajaMr (of mythical 
origin), begotten of mini's and artificiaL 

Silver melted with lead and borax undergoes 
purification . Arrange on an earthen dish a 
mixture of lime and ashes in a circular row and 
place in it silver with its equal weight of lead 
Now roast it over fire until the lead is consumed. 
Silver thus purified ts to be titled for medicinal 
purposes.) 1 (Cf, p- 63 J 32-34 

(1) This refer* u* ih* msitai.cn nrtiun IliAl thp *u±rfJnwrte <»f 
dnn^har<mfttiliE>n) vanl 3 iTiM £uld, 

^2ji \l K-LEI be* wen tt.ll ■fthosfib kiUinj wtth ■'lij.lpliur dirnrl 
uni the |uld b in rc^iiy ovuwtrd ijuu- thc aulpfiidt 

.irnt j 1 trfinlu rmSallit' jin ai fin* rtlll* d powder Seir 
iindpf '"Killing of Mlrtal* " 

U> t'f. Rhurvava 

p" piifi Hrei by bd hg Eruilted with Sc4<l und ilta Yh* pror^ 

»* priirlir^ltf ihflt «d ai pel Uil i (Hi. 
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Silver-leaf is to lie rubbed with mercury and 
the juice of urtocnfui.t lakoocha and is to be cm- 
bedded in sulphur and heated in a covered crucible 
over a sand-bath ; when cold. Hu- mass is oner 
more rubbed iviih orpiment and adds and roasted 
J3 times. By this process, the silver is reduced to 

. 35*37 

Sjjv^r is fed lift'd to ajifies by bring j times 
rubbed with pptvderod iron pyrites and lemon juice 
and roaslrd In a covered cruoibje.. jg 

I afce 4 parts of silver-Ir-af and one of orpiment 
and rub them with the juice of lemon and roast the 
mlxtnrr and repeal the operation 14 times and thus 
stiver is completely incinerated. 1 40-41 


COPpEtf 

IV-rc are two varieties of copper: the one 
bro Light from Nepal is nf superior quality ; that 
clog out of tfie mines of oilier eon ntries is dtsig. 
nated MFcrhchha. * 


ji) Wc»MI * imjiJii'Sr (hr .xvtmni iriili inn fx-njcri K^- 

siitrri ■ 1 r-li'h.'Lw" j.hJl.j ■ "Sfvwfefff if. pLrrrttl *-,th huln 311^1 j 

wuh Iwice It* <4 ■ ; njLii5s.LT ahd stibjfrtfld HtUiII.JI vim in 

tJir Pluma YAJUtrj (w Bk. rx chi Jjip-ir^um TV tremin nrtne* 
mff Jticl MiUfi Miver rtmiiiu behiisrf.' 

W TV jfefiffir Icrni fof .1 birluirL'm ot * F&sr-ijrnrr 
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C’opper-fe&f iri killed by being rubbed with 
lemon- juice, sulphur and mercury and roasted thrice 


Iron 


53 


1 here are three kinds of iron : namely, mtrndafv 
(wrought iron), tlkshriaw and kuntam; mtindaJW 
:igain in of j varieties: vh., inndu, ku.n//ii\m and 

kiif/j'i ra m. 

J hat which easily melts does not break and is 
glossy is mr/du ; that which estpands with difficulty 
w hen struck with a hammer is known ns kiwMa#J : 
that which breaks when sinick with a hammer and 
ha_s a black fracture is k:Wfsraiw, j 

Tikshtta^i [property cast-iron, steel) : there are 
6 varieties of it. One variety is rough and free 
from hair-Jike lines and has a quicksilver-like 
J rail Lire and breaks when bent. Another variety 
iirralta w ith difficulty and presents a sharp edge. 

T , 75*7 S 

MnUw there are 5 kind* of it. namely, 

bhrnmuku, rhumbaka, kanh&ba, dtivaka and romil- 
k/mta. It possesses one, two, three, lour and five 
laces and often many faces [with which to attract 
irem] and i* of yellow, black and red colour respec- 
ttvel) . The variety which makes all kinds of iron 
nmve about is called bhrftmafca, that which kisses 
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iron is billed chumbaka, that which attracts iron j> 
f* Hed featrsf,fl H «hnt which at once mdu the iron 
ts called drAvaka (lit. a solvent) and (he fifth kind 
* a I hat which, w hen broken, shoots forth hair.ljkc 
filaments, ^ 

Mercury *s like an intoxicated elephant and 
kunla/,, ls like t fie bent h(tDt u -|ierrwitli to restrain 
jL T,lt w*sc man digs it out of t | ]t . mines, Thai 
ivlm h has remained exposed to the sun and thr 
atmosphere is t* be avoided-' 

If water h kept in a vessel and oil poured over 
it and the mj does no! spread about ; if asafcctida 
grves up its odour and decoction of neem fAftiia 
iiznrfirathta) its bitterness and milk, being boiled 
in it, dor s not overflow but rises ld ff h like peit k 
—if such be the characteristics of the vessel, know 
that it is made of kanta iron, 

Powdered iron is lu be macerated awhile in the 
decoction of the three myrobaJans, in cow’s urine 
and then to be mixed up with clarified butter and 
fried in an earthen vessel and stirred with an iron 
rod until a blade of straw thrown over it catches 
tire, I he iron powder is to be pounded and the 
above process repeated five times. 


(Ij CiiLiptcL* N4-93 an- mLi’ii IxxJiTj,' from Rj jmv.i, 
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Or iron is roasted Four limes in a covered 
itunblr with the decoction of the nivrobahns and 
is reduced to Fine powder, 1 104-105 

Leaves of Eikshwn iron are repeatedly to be 
healed and plunged into water and then to be 
powdered in a stone mortar with an iron pestle 
* * * The powder of iron thus obtained i* to 
be routed twent) times in a covered crucible in 
combi nation with mercury and sulphur, and after 
each masting the powder of iron is to be pounded 
as directed above — iron thus reduced to ashes is to 
hr■' used in medicine. 107*110 

Take one part of iron and twentieth part of its 
weight of cinnabar and rub them with lemon juice 
and sour gruel and roast the mixture in a covered 
crucible The operation being repeated 40 times, 
knntaw, tikshnaifr and mundaw'nrc killed-of this 
I here is no doubt , (13-114 

Take oF mercury one part, sulphur two parts 
and iron powder three parts and rub them with the 
juice of the Indian aloe and after 6 hours transfer 
tile mass to a brass-vessel and cover it with the 
leaves nf the castor-oil plant. At the end nf an 
hour and a half the mass will become heated- It is 

£0 T<ir jh-jms* i* prtstic^ly tlis uften ihvt 0? Cutujplnii, 
writ** it tb Nii^frjun.i fSw ji 61} 
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then buried under a heap of paddy grains and 
taken out after three days and then powdered vi n 
fine and the contents passed through linen. 1 All 
ili. three varieties of iron are thus completely kilted 
Gold and other metals ran be kilted by this process 
after being reduced to fine powder like iron. 

134-137 

Kusi of iron is to be healed and powdered tilt 
it is reduced to fine powder - this is 1 ailed 

majfdiim.* ’*7 

The qualities which reside in killed iron an 
also to bi* found in the nisi of iron, hence the laher 
ma y bt- substituted for the treatment of diseases. 1 


Vangaw {tin) is of two kind* kshuraka« and 
mbralcaw : the former is endowed with superior 
qualities; the latter rannol be recommended for 
medicinal use* 


ft) ' H#*ndi*dwii»p5ihi" hv I** *•«« «“’’P e '*‘ iTh * U * ht 
variant denuding l» it the i» *" fine ^ 11 nr 

inter 3-itcrr j Avtk.' Cl belnw p. i rtf. 

^ Anmi}^ or " Mundtir* " . ^ AppomE* I- 

\J) Thia rtetjjlrf aUlMXTviPi in R-iacndrai IfAM^jraka 
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Kshurakauj is white, soft. cool (to the touch 
readily fusible and bright and does not dink (when 
struck), l 54 

Mijrakanf b dirty white * # * TTib b 

an an die] ns in lie and a destroyer of the urinary dis?- 
ofdtns- *55 

Molten tin is dropped into I hr juice of tfegutufo 
vi/ex mixed with I utmeite; the process being 
repeated 3 Limes,, the metal undergoes purification. 

= 54-^ 5' 3 

Tin-foil is to be smeared with a paste nt nrpi- 
numt and the milky juice of Cafair#fils gigtmfi'a 
and then to be covered with the ashes of the bark 
of Ficus rrftfifljjtf and Tamarind ns frtdicus and 
roa£ted and then reduced 10 ashes/ 

Leai> 

Sfeakaw (lead) is readily fusible, very heavy. 


(I ) A Frwr mort redpw are Riven, in nil a i which arpimrr 1 
pbvi nn important pirt ; the t\nr quoted belt*™ from. RjKiendfJi ■ 
iiifaM«Rraha will yield the kl wh rr of ti* in the iJiapc of nn oxldv 
** Melt tm in Pin earthen pert rind to I he mdce-n m^e.d add Iti equal 
wri^bl of powdered turmeric id Ajnwan i/'JtvMij q/inpun} „md 
i-uctun and alterWcuTilf the ashes of the Wk of Tmmfrriudui 

In Jim* ;md I'itui rrligwxns and continue wtirnng over fife. The 

tin will be reduced {0 ajhw 11 
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presents a black and bright appearance on fracture, 
is of fetid odour 1 anti black exterior, 171 

Take nJ lead jo palas and apply strong heal 
to it ansi drop into the molten metal one karsa of 
mercury and throw into it one after another the 
asht* of Tirmhiiii'ut arjuna. T. htffrriea, pome¬ 
granate and ArAy rtf tithes fisfteni, weighing one 
pa]a each. The mass being vigorously stirred with 
an iron spoon fur Jo nights in succession, the metal 
is calcined yitriding a bright red ash*’ 176*179 

(r) Lfjd and hra>)f (free heh»w,J ire said to emit tin AffenfEvr 
wlour. In can-nteiiWi with shi* it iw inferHtinjg to rend PrfJ'cMw 
W P E, A)Ttfin’s aJdmj 11 On ib SmU dT Metili — Bril ^not. 
H®p. I%S, p, 7J-J cr A\*v ,J Aldl, Str. H rr<nf, t t?i, ;li wrh 
•upening lines fjf the pce**-nt B^lf dwrrihsinjr tin jui4 
metals ut fitiid odttor," she Syrian AJtfbrrny " Silver 1% ihv- 
Sinjjui'ihed from tin by it* lhrn« df far fid url ««r" " . rejjh-nii nj* ih±» 
M, Brrtfeelot vtry pointedly mwurlfn wt volt qu* I'otfaur pnopru 
que d^eEii fmttrn avre Li m;iin F on hieu nu coetaci 

sTune mniiciv ivgnnlque, joualt tin rfile importdnt d*ms hsir is Mile 
*hr* lir% an.dkms a-Mtcur* ■ Impart arn ^ 1 rette uAeur a peril nr 
Ail|wnl%ui — "Li Chimir an mqjren "? T- ti- 121 (ekhLj 

(|) The following priH.^4 li I givrii hnth ;ii fhr " R.isrndri- 
I'liinuim.irj i 111 4 nd RflHriidratfruffigfJhV" j “ R"h lead with ibn 
juke of Aiihii .Wj tuMtHcm and narll j| in Jn earthen pnt -qdd lo it me 
I tMPrth- iru weight of thr .ithei of Attkiitata a ml mMyrnHiAn fftfirra 
and fccrir the mas* with n rod Aii&ni-irfn mhpp and h^ai frtrrr a fire. 
Repeat she pn>rei* terra times. Tlir lead will !»e firmed In 
TermE&OtvIikr puwdet," 


8 
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leaves of lead arc lo lie smeared with a paste 
of OTpiment and the milky jutee of Cfi/atrofiis 
jpgantea and roasted in a covered crucible till the 
metal is entirely killed. * *4 

B&ass, Hhll-Mkial, &c. 

Pit lain (brass) is of 2 kinds—ritikl and kiika- 
; the former on Ik- ing healed and plunged 
into sour gruel turn# copper-coloured. *$2-193 

Brass, which is heavy, soft, of yellow colour, 
capable of resisting strokes, is to be recommended* 

■ OS 

Brass* which is light and of offensive odour* is 
not good for medicinal purposes. 196 

Brass, smeared with a paste of lemon juice, 
orpimenl and sulphur and roasted S times, is re¬ 
duced to ashes. The process of killing brass is the 
same as that of copper, 301-202 

Kii/wsya (bell-metal) is made by melting together 
$ parts of copper and 2 parts of tin, 205 

ft is completely killed by being roast ad 5 times 
with sulphur and orpimerit. 210 

Vartalohaflf i* produced from Kdjwsya, copper, 
piflala, iron ami lead ; lu-nee it is regarded by 
metallurgists as an alloy of 5 metals. 

It is killed with the aid of sulphur and orpimmt. 

213-216 
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BOOK VI 

INITIATION INTO DlSCtM.ESHil* 

[Till* chapter is fu]l of directions for the mystic 
Tnnlric rlte5 after the performance of which the 
pupil is to be initiated into the secrets of mercurial 
lore.] 

The instructor must be wise, experienced, we li¬ 
ve rsed in chemical processes, devoted to -Viva and 
his consort Plrvatl sober and patient,. The pupil 
should be full of reverence for his teacher, well- 
behaved* truthful, hard-working, obedient fret- from 
pride and conceit and strong in faith, 3-7 

Chemical operations are to be performed under 
the auspices of a ruler, who is God-fearing, who 
worshiph -Yiva and PArvaU and whose lerrhory is 
free from anarch y; and the Laboratory, to he 
erected in the depth of a forest, should be spacious 
furnished with 4 doors and adorned wills the 
ports'aits of the Gods- * 3**5 

l ake of gold leaf 3 tiisJms in weight and ijuick- 
silver 9 uisJkas and rub them with acids for 3 hours. 
Make the amalgam into a phallus (emblem of -Siva, 

the creative princ ■p ! e -. , , , the phallus 

to be worshipped in due form. By the mere sight 
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of the phallus of metruiy, the sins accumulated by 
the* killing of i n ooo Btnhntaws and io p t>oo cows are 
redeemed. 

The science of mercury was communicated by 
•Siva himself and is to be imparled by the instructor 
Lu the disciple according to the prescribed rule* 
with closed eyes, \o 

[Here follows an account of certain disgusting 
and obscene rites borrowed from Rasarwavn and 
otht-r Tftnlrir works.] 

The apparatus and implements as also the 
ingredients required for chemical operations [see 
next Book) are also to be addressed in prayer . 

- , . * * and die names of the 27 alchemists 

to be invoked. [See opening lines: Bk, j„ p. 77.] 

53^1 

Tile science of mercury is to be strict tv kept a 
secret - * . . if it is divulged, its efficacy is 

gone 70 


BOOK VII 

On the LAflORATOkv 

llte Laboratory is to be erected in a region, 
which abounds in medicinal herbs and wells . . 
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. . * U is to be furnished with the various 

apparatus. The phallus of mercury is to Ik* placed 
in the east, furnaces to lx- arranged in the south¬ 
east, instruments in the south-west. washing oper¬ 
ations in the west; drying in the north-west-* . 

„ . . . , . The kosh/f apparatus for the ex¬ 

traction of essences, the water vessels, a pair of 
bellows and various other instruments are also to 
be collected as also the threshing and pounding 
mortars, the pestles, sieves of various degrees of 
fineness, earth for the crucibles, charcoal, dried 
i ow- dung cake, retorts made of glass, earth, iron 
and conch-shells, 1 iron-pans, &c. t-t# 

Those who are truth fid. free from temptations, 
given to the worship of Devas and Rrflhmarras, self- 
controlled and used to live upon proper diet and 
regimen— such are to be engaged in performing 
chemical operations. 3 ° 

Such herbalists as are not deceitful and aft 1 welt- 
versed in the knowledge of the drugs and plants 
and in the language of many countries should In* 
employed. *1 J 


-l) profcihrj- lime rniriiiit* *"4 at* nw-Urt, 
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BOOK VIII 

Os Technical Terms 

■ 

For the comprehension of ignorant physicians, 
Somadeva 1 b nyi^ expounding the technics lit ics ns 
made use of by experts. i 

The physician b entitled to half the share of 
prepared mercury and eighth paft of medicated 
oils and ghtt and seventh part of prepared iron 
and other metals. ± 

Mercuary, on being finely rubbed with melted 
sulphur and other minerals, attains the tint of 
eollyrium and is called kajjali (see p. fij /, which 
again on being nibbed with a liquid substance b 
known a s Rasapanka (lit, mud of mercury), 5-6 

Tests fcw Kiu fii Iron. 

Aitied iron b l hru which in the shape Impalpable 
powder floats on wafer and when rubbed between 
the thumb and the fore-finger enters Lite lines; 
which, on being mixed with treacle, a&rus honey 

{!} Till- amw evidently reprodur** this chapter frmn a 
******** wmk my by Somfefev.i Th*rc i- .. Wlxk 
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and g/iff and heated, docs not revert to the natural 
stair : which floats on water like a duck and docs 
not sink down even when, heavy Lliings like paddy 
grains arc placed over it, (Cf. airtr p> rn. fooUnoleh 

25-28 

AY/ led iron (or a general in killed metal) is 
that which on being heated with silver does not 
mix (or alloy) with it 1 29 

p 

Antimony jtoom Srinsnu 

Nd/Vnjana h l mixed with liksEiw^.w (cast iron) anti 
strongly heated several times, yields a superior 
kind of lead which is readily fusible and is of mild 
black colour. 38 

[Hera folEows a list of metaphorical expressions 
which ara technically used.] 


r-nmed RastndrachSf/imnjti by Som*n!n.-.i. W? hrtpe to natfi*!* it 
in tfrr vwcvffl] volume. 

(0 Tht? Pi 3 <?n.T cd ha* “A* ****** ; t*«E 

t hr Brnarr^ aiicj the KiiUlfr Mu. mtd If ■** " J - T 

Tri/A Jji'/wr- The illtrf in rtm dcmltt the contet ir-shnp 

(J) Sttbftitr A Ajnoiivtn hir it \n Thu "uipnittf 

ki nil offnd ! ' i* evidently aiiEinmny. 
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Ckrtaw Other Technical Terms 

The resurrection of the dr ad is known as 
iiUhiipan.1 (lit. raising), 1 J9 

The capacity of mercury to swallow food [i. e. 
io combine with certain substances or tu lake up 
the q trail lies inherent In them] is known as grAsa- 
mjin am, 64 

Mercury,, alloyed with one-slxty-fourth part of 

its weight of gold or silver acquires a month where- 
with to swallow even hard metals 68-459 

Lepa, kshepa and kunta signify dhfiraa i. e. 
smoke. By the process of lepa Is meant the 
conversion of iron into gold or silver. 

The con version of iron into go Ed or silver with 
the aid of mercury 1 thrown into a smoky flame, 
emitting vapour, is known as dli Amoved ha (lit. 
pierced by smoke). 83 

Thu conversion of ,1 .small quantity of a metal 
into gold through the agency of mercury'. , * . 

* . . * which has acquired a mouth (see xloka 68), 

is rafted labdavedha.* 84 


(*) r#.. ihic ranvcrdnit Mint Imn into the mctalHe flAtr. 
n It Win* be nr£FHml ihlE Ihtf iIttEjII* tif |hi- prorcttef have 

l*- in wjibh* I d. We li.it S' hrre ay flioseilE iftdji'Atioit iif I hr bcEirS in 
ihr fEXFjAiriiMaEjoa mcLrtl». Thr prmiresei here miJfttEocisjd -lie 
prith.ib]y of (hr Htws uatiiftr ;t\ given i n RaurMA^j. 
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Somaduva collected these brilliant gems of tech¬ 
nical terms with great care from the ocean of 
mercurial lore and strung them into a necklace 
which adorns the best of physicians in assemblies. 

Kc, 


BOOK IX 


On Apparatus the (Vantras)’ 

Somaticva will now give a brief account of the 
apparatus after having consulted innumerable work* 
on chemistry.* , 


f>(U.A VASTRA.tr 

[loin yantniw : a pot is half-filled with a liquid 
and a rod placed across its mouth from which is 
suspended thr medicine tied in a piece of rliith. 
The liquid is allowed to boi! and a second pot* 
inverted over tlu* first. 3"4 

j1 ) I "il dt iJJ 1Wtr»tSon* ■ Apfnti&K IJ 

(j) Ttih fiJsa i* qtoteA ^nwi« ih* w^rk 

^opruliltVil. 

UnJfrw etlienri»e w#«i p<a* *rr iitcuiirt. 
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SvfimnT YAKTRAM 

SvedanT yantram : a pot with boiling water has 
mouth covered with 3 piece of cloth and the 
substance to be steamed it? placed on it and a 
second pot arranged in .in inverted position over 
the rim of the first. ^ 

PllANA VANTfiAnlf 

Pfttanal yard raw flit, apparatus for sublimation 
and distillation] : two vessels are adjusted so that 
the neck of the one fits into that of the other. The 
Junction of the necks is Jsiled with a composition 
made of lime, raw sugar, rust of iron and buffalo s 
milk. I r droits details are given as to the exact 
measurement of the vessels,J 64 t 

Aiihasmtaka Yaistraj/ 

Adhaspwtand yard raw? a modification of the 
above apparatus in which the bottom of the upper 
vt-sr! is smeared with the substance, the vapour 
or essence thereof condensing into the water or 
the lower one. Heat is applied on the top of the 
upper vessd by means of the fire of dried tow- 
dung cakes. 


HINDI' CHEMISTRY 


u l 


Dhf.k! Vantraw 

Dhcki yantraiw : below the week of the pot is a 
hole into which is introduced the upper end of a 
bamboo tube, the lower end of it fitting into a 
brass vessel filled with water and made of two 
hemispherical halves- Mercury mised with the 
proper ingredients is subjected to distillation till 
the receiver gets sufficiently heated- u-i-t 

ViLt’KA VASTRA-V (SAND-BATH) 

VSIubij van! raw (sand-bath a glass flask with a 
long; tuck containing mercurials, is wrapped with 
.several Folds of cloth smeared with day and then 
dried in the son- Tin: flask is buried up to ifiree- 
fourths of its length in sand and placed in an 
earthen pot whilst another pot is inverted over it. 
the rims of both being luted with day, Hiatts 
now applied till a Straw placed on iis top gets 
burnt. »** 


Ut'AA'A VAMKAJ/ 

If ill the above apparatus salt is substituted for 
sand, it is called lavrura yantnuw (salt-bath), > s 
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NlLfKi YASTRAto 

If in ihr above an iron tube Lmt substituted for 
ihe gtais fek, ii is culled nrllltA yantram. _j| 

Have the crucible containing chemicals inside 
amass of sand and apply beat by means of row- 
dun^ cates. This h known as the Bhudbara 
yantraiw. 

I IH VAkTlTAN* Va.VTRA^ 


lirvAkpMt.'inn yantraw fill, distillation per tiv *- 
tertsttmj: place the chemicals in a vessel provided 
with a long tube, inserted in an inclined position, 
Uh,ch cntLfs tllL ‘ interior of another vessel arranged 
js receiver The mouths of the vessels and the 
joints should be luted with da/. Sow urge a 
strong lire at the bottom of the vessel containing 
the chemicals, whilst in the other vessel place cold 
nuter. F lus (process) is known as tiryaJcpfttanijM, 

48-50 

\ tiiVAiMUHA Vantraji 

Vidyudhara yam raw is for lire extraction of 
mercury from cinnabar. [Two earthen pots are 
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arranged as in the ilh stmt ion. The upper one 
contain? cold water and I he mercury condenses at 

its bottom.] S7'5 ft 

Diiftpa Yastham 

Dhupa y ant raw {lit. fumigating apparatus} ; 
bars of iron an- bid inn sbnling position a litllr 
below the mouth of the; lower vessel and gold-leaves 
are placed over them and at the bottom of the 
vessel is deposited a mixture of sulphur* realgar, 
orpiment. ctC-> A second vessel, with It? convexity 
turned upwards, covers the mouth of the lower ant 
and the rims are luted with day. Heat is now 
applied from below. This b called fumigation of 
gold-leaves. Silver may also be similarly treated. 

70-14 

[This chapter concludes with a detailed dess rip- 
lion of mortars and pestles -their she-S measure¬ 
ments, Jfce + ] 


BOOK X 

Os THE InGHEDIENTS I UK CBUCIULES, &C. 

Earth which is heavy and of a pate colour, 
sugar or earth from an ant-hill or earth whir h ha? 
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mixed with the burnt husks of paddy r fibres ©f 
the hemp pJaut, charcoal and horsr-durig pounded 
m an iron mortar and also rust of iron are to be 
recom m end ed for crucible- mat i n g. ^ 

Vtf/NTAKA CjRUCtBLK 

A crucible of Iht: shape qf the rruit of bn'njaJ 
rSolwnm mchng) to which is attached a tuhulure, 
which U expanded towards its mouth like the 

flower qf Datnra i .and which is either t2 or 

8 ,1i ^ Ls in k ”Slh, is suitable for the extraction of 
the essence of calamine and other readily fusible 
minerals, 

[The particular kind of crucible described here 
i-s the same as referred to in the extraction ofrinc 
from calamine in the couplets 157-161, Bit, tl.j 

[Here follows a tedious account of the different 
kinds of crucibles to be used for different chemical 
operations,] 

Calcination, Koastinc, &c. 

^hftri metals have undergone roasting they 
cannot be roasted (0 their former condition f/.c. 
they lose thrir own properties) an(J t ],cy acquire 
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superior qualities, liU up the lines in the fingers 
and da not sink in water. 1 51 

A quadrangular pit 2 cubit? in length* breadth 
and depth respei lively is filled with i .ooo cow-dung 
rakes. The drags 1 0 be roasted are placed in one 
crucible ; t Uh is covered with a second, [he rims 
being luted with day, The crucibles are deposited 
over the cow-dung rakes and 300 more thrown over 
them : fire is now applied. 34-55 

[The description given above is that of a 
typical roasting pil. The size of the pit* as also 
the number of cow-dung cakes often varies accor¬ 
ding to requirement-*. It is unnecessary to reproduce 
the in/jk#//?.] 

The Metals 

The six metals arc : gold, silver, copper, tin. 
lead and iron- Kfiwsya and pitlala (see p. 114) 
are artificially made [rir. alloys] h 70 

The Salts 

The six salts are: sdmudrawj (lit, derived from 
the evaporation of sea-water) ; snmdhava (or rock. 


0> Cf. VIZI ; ilia ibid. .^9, pp llS-Hf. 
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salt}: vitfam. sauvardtfdn, romnka and chiiliktl 
Dtvarra.' 

The Alkauks 

The 3 alkalies are : carbonate of potash, varbo- 
nrtle of soda (trona or natron) and borax, ; t 

Thf. Oils 

[A list of plants is given from the seeds of 

which oil is expressed*] 73-75 

Thf Fats 

The fats of the jachal, the frog, the tortoise, the 
erah, the dolphin, the 05, the pig. man and also of 
ihr goat, the camel. the ass, the ship and the bnf* 
falo are to be used. 

7 h '7J 

The LIkj.vks 

Hie unties of the elephant, the she-bufTalo, the 
ass and the horse are to be used. (Cf. ante p. 30). 

The Acids 7 * 

The acids r^icarius. the citrons 


' 0 A ijr». for mtvasii 3 (HLanmoni p 9J 
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and Jrmons, vxath conticulata, tamarind, the ;wid 
exudation of eicer anttinum, shyfiius jmjuiff. 
pamcgnu^te, merrAaa warnM#*—these are the 
arids well suited for the puriiicalion, dissolution 
and Rifling of mercury and the minerals, 1 8^4 

The Earths 

Brack, red ochre, saline deposits, ashes, earth 
from an Uh ills—llai-wc- 5 kind of earth arc recommend¬ 
ed by the experts. g- 

The Poisons 

Kdiakuta t ticojuf c Jrrox* sringr&a and the biles 
of animals are the ehief poisons. 

The minor potions are ■—glorias a superdu, 
strjreAftos max ftrrtum adari/rrt, anacarditim 

stmicerpuf, datura stramonium* calvfrafts 

pgmiea* 


t f) S« under Atineraf Acids, 

t£) The iiifoFifi.it bn tm tSi r poisons in reiutt elaborate in 
S-hthM from whunt our Juchor evidently b^rmwi tbn I'Jisaafiraihm 
^ hter fn \n Hfe. XV r : h.imi-h . *rn\ wf*m: ■ - 

v^ftiWs, aatmal Artificial] j*oe;v. .ji. |[ li wnffh^ <4 m* r ihot 
flpium u not M(td among ibr mi new {KrflOAf. 

9 





HINDU CHKMtSTKV 


ij) 


The Solvents 

Treacle, Me/iium, abrtts precatorious, clarified 
butter, honey, borax—these are used for helping 
this fusion of the most infusible metals and hence 
they arc classed among the solvents. J00 , 


BOOK XI 

On the Pint jf rc ation oi Mekcl-rv 


f am noiv going to describe briefly the various 
processes for the purification of mercury after 
having consulted Ras'invnva and other works. iu 
I here are j natural impurities in qticiltsilver, 
\isha (poison), vajjhi (lire) and mala (din, dregs) 
and two artificial, due to its being alloyed with lead 


(0 C/. R.uchitrurtuotjin.iHi ■ 

«T*TI *fmfTtftu: imff* ; urmnurit a 

" Tr«uJe*-p«([, k fraudulently nduttonta qdcfeillvrr with J P & . 
and On, hence It u to be freed from tbttfe nnlfeiat defer*, Em|m. 

™** ] * m£J1 ” «* due* dtaUJatioM" a , Ehet , above'ttedtr 
Tirvikp^jnA (p r 124*. 
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Hence for the purification of mercury, the oper¬ 
ations (named below) arc- to be undertaken with the 
aid of appliance* and skilled assistants. jo 

tn an auspicious day and under the influence of 
a benign star, a quantity of mercury weighing 3,000 
or tpooo or too or 18 or 10 paias is to he taken'and 
IH c ope rat ion begu iv 2 1 -22 

[It i?, useless to enter into the details of the 
several processes described here : they are more or 
less repetitions of what has already been given r ] 
Futanavidhi [purification of mercury by distill¬ 
ation as described in the font note p. ijo,] 33 


Fixation qf Mfrclkv. 

Rasavandha: processes for destroying the 
fluidity of mercury: 

Take mercury and One-fourth its weight of 
killed gold anil with the addition of sulphur make 
a baN, Now add an equat weight of sulphur and 
roast the mass in a covered crucible 1 72 

The mercury thus treated is afterwards killed 


(l) In (Pthct Wiirki a jEta™ r^rurt U RCununcndfriL 
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wilh six limes its weight of sulphur. 1 73 

Incineration of Me&curv 

[The chapter concludes wilh certain recipes for 
the killing of menmiy t w ith llie aid of . purely 
vegetable products] 

Mercury, roosted in a covered crucible wilh 
asafretida. which has been previously digested in 
I he milky juire o f Jfcus opposslifih^^ is reduced to 
ashes. 1 I 11 

Aridr&p&gQH strrahts and clifQrea iertmtsa 
are to be pounded in a mortar with sour gruel and 
with the paste thus formed, mercury is to be tri- 
tu rated and digested 7 Limes and finally roasted in 


p fl) Tb* % h ini Jig rrddkb brown crystalline ■nblhmtr milphietr 
°r TTirrnury tout obtained E« .-I fiVLhiriiF am* rmqanrly-u»tH remrdj 
«rjih the Hi min phjriddDf. It h imputed mhr n p jm*crn for* 
Virirtv r-F 111* ihtf flesh whiririn, In ihv '' RiuefldncblnLiprtairi/ 
" K« *rt dtf J M *Erda M and yiJirr thi* prapratloc ii 

d “" Ebed *** - mini um.Ifr 

mercury FlWn the supplied prssspn.ee «F jjnJd it in often uam^f 
- StflrJi.Mindiir.V- {It. sold .mrf v™jJE an ). Diinng ttio*i r rfae 

gotd <4caurw it bit behind The Rwwai b*lE*F b Ebai % nsfnria- 
ti^n wuh gotd i he rocrarj amjmim, m«Wt potent rfS^cr. A Lifer 

Ww ’ k * Ra4 ^‘ “ mx&kMl iibmvE the pnrt which geld pky* 
afldm-.wnpnenii.iii! being Jeff out. 

W a ] 5o g[ m a sieftitnr red^ 
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a covered crucible after addition of fresh quantities 
of the above paste. The mercury is reduced Co 
ashes, resembling salt. 112-113 

The seeds of achyrtniffurs aspeva and rtdrtvs 
commuKts arc to be pounded together. The mtr- 
sury is to be placed inside the powder and Lhr 
mass roasted as before. The mercury is reduced 
to ashes.* ci 4 

Purified mercury fa to be preserved in the hol¬ 
low of a horn or tooth or of bamboo* 119 

***** 

Here ends chapter Xf of " Rasaratoasarniich- 
ebaya," which treats of the purification fixation and 
incineration of mercury. 

Notes art the Mlnsrals 

Diamond ; Belief in the combustibility! of 
diamond (wfr pp. 101 -2} wa$ an accepted creed with 

(l) Cl ftawndrarhiniimjrri, wtwch uniUcntljr ii(i5#a 6^(11* Tfl.fi- 
Irlc tfOrJc u tJ Gedriti*, 3 aLilt now tnuuirwlit itif iutistflDrfe whifih 
kiii raemin; vntbul Ihc u*c <4 jwlpbur ' A ti-^t of -|J pliiDts is 
ffvsa of wbkh any |na may be emfriajfld m a time ft ft the routing 
iFjJvratLcif], The h.imra of thn foH™ng among othtn occur In the 
3i?»t, flVii nuadrtitttfufarii, and/OpDtfW MTWtut\ jfdumhigw 
A'rldwcVo, rtifjrfs temtifiv. ntElky jufese af j-aMuqtu fipeufnM 4ml 
Of ftt/sk#ri >ra nrriifpjfa ; p/W Joturx Hramonium, 

/irui ^hVp/^f'it rfttd 1 firn/^cZ/tf 
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much useful information in the foliowng L *ntract, 

Tiiis combustibility of the diamond appears to 
liaie been nerved at an earjy period, although 
Hie fact does not seem to have attracted the general 
attention of the older chemists, as statements of a 
contrary character are recorded by them. Thus, 
for instance, Kunkd states that his father, at the 
command of Duke Frederick of Holstein, heated 
diamonds in his gotd-mdttng furnace, for nearly 
liurty weeks, without their undergoing any change. 

* ts to Newton, however* that we owe the first 
argument which went to prove that the diamond 
was capable of undergoing combustion on account 
of Its high refractive power, a property characterise 
nr of the class of oily bodies. In tin second hook 

V*. ° P * uh ' No " t0n s ».vs upon the subject, 
Again Lfit rritmtkim of tamphire, oyj-ofavc, Jmt- 

seed oyl, spirit of turpentine and amber, which 
ire tat sulphureous unctuous bodies, and a diamond, 
Much probably is an unctuous substance .™*.,feted, 

? one 


Icrt bv theoretical considerations was 
proved to be correct in the year t6n 



nt)LiE any cofi.sidfrabli" 

tn >Li. Is ►c.h Wvvton ^v.is 

ms tras expcrimentallv 
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and Targioni. members of the Academia del Cimt-ntn, 
who r attbe request of the Grand Dute Cosmo 311.. of 
^fitscaiiy, placed a diamond in the focus of ,1 Jargc 
bu m i ng-gJass and observed that it entirely di.sap- 
pcured, Francis L who is said to have received 
from an alchemist an anonymous receipt for melting 
diamonds r exposed, in the year £751, diamonds 
and rubies of the value of 6,000 gulden for twenty^ 
Jour hours to the action of a powerful lire ; the 
rubiv > were found tin a I (e red, but the diamonds had 
altogether disappeared, The volatilization of 1 he 
diamond bv means of heat was from this time 
for wad made the subject of numerous experiments, 
Thus, Parcel observed in 1 7G6 dial diamonds dis¬ 
appear when they are heated In a cupel-furnace, 
even in closed crucibles, but, continuing his experi¬ 
ments at the request of the Paris Academy, hr, 
together with RoudK% found that when heated 
in perfectly hermctJcailjr-sealcd vessels, the diamond 
did not disappear, Marquer, in the year 1771, 
was the lirst to observe that when the diamond 
Undergoes volatilisation it appears to be surround- 
f’d by a flame* In ran junction with Tadet and « 
Lavoisier, lie afterwards found that a true com¬ 
bustion takes place* In continuation of these ex¬ 
periments Lavoisier, together With Macqucr. ( adul. 
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JJnssofL and Baiun6, 1 placed a diamond in a glass 
containing air collected over mercury, and 
on igniting the diamond by means of a burning- 
glass, they found that carbonic acid gas was pro¬ 
duced," Roscrn- and schor. Vof i. p p . 

Mr T. if. Holland, F.C.S., of the fico- 

ogi:c 5uney af India, to whom was submitted 
, _transition *>f descriptions of the minerals 

1 PP' 7 < J' JOC, )i has favoured me with bis opinion, 
which is reproduced below in his own words. It 

will to ;l certain extent, help in the identification 
oi the minerals, 

■I have appended notes giving suggestions 
Win 1 a»y help to explain some of the passages, 
Urn majority of descriptions are altogether loo 
vag^e to permit identification of the mine mb, 
Hit- names of minerals already given are pre¬ 
sumably recognised translations ; for the descrip- 
?”* at ^ompanying the names might justed! 

m many instances, apply to several minerals known 
in tills countiy, 

"Vaikrtnta has 8 faces and fi angles” fc* 

r , ’ J) refr|S *° * mifieral crystallizing i n 

*T «toWRd form, a „d of lflt . fll anv m ; n<TaJ)j 
installing ml hi, form the family of spinels is 

<0 Uvi^ier . f^Turrrj, tu>mc U. jtt, <i|_ “ ~ —-— 
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more likely to exhibit the great range of colours 
given, 

k ' White M —Unknown, 

■‘Red*’—Ruby spinel. 

* J Yellow 1 *— RuhkeDe (orange to ye flow) : dys- 
liiite (yellowish brown). 

“ 81 ue tJ —Almaiidjiw (violet). 

41 Grass-green ”—ehlorospinel, hercynite (black 
when massive, green by transmitted light and in 
powder) p plconastr (dark-green) : 

° black 11 — magnetite, gahnite, franklinite ike.; 

u variegated M — some magnesia spinels : 

8 Faces and b angels H * might possibly also refer 
Eo the hexagonal prism with basal planes, a com¬ 
mon form of corundum, which gives the variety of 
colours referred lo even more perfectly than the 
spinels. 

But the remarks on p- 104 as to the 14 lique¬ 
faction n of this mineral, cannot apply to either 
spinel or corundum. Unless there is some failure 
to appreciate the original meaning the statements 
are nonsensical. 

MakshtLiwi (pyrites) . . * ♦ Pyrites is of 
two kinds—golden and silvery: the former 1 s a 
native of Kanauj, and is of golden yellow colour. 
The silvery pyrites is associated with stones and 
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is of inferior quality.” 

-MAk.-hika repeatedly steeped in [organic sub¬ 
stances] and gently roasted in a eradble yields an 
essence of the appearance [in i fie shape} of copper’‘ 
<p. tfq,) 

Iron pyrites [Fe S a ] is brass-yellow in colour, 
and its dimorphous form m area site is pale bronze- 
yellow; but there are other pyrilc-Iike minerals 
uhti h are silvery white; for instance, coballite 
fCo S, Co. VsJ, smaltite (Co As,). lOIJtngjte (Ft As, 
with S) and Icueopyrite (Fe, As,). Iron pyrites 
roasted in air would give a red residue pf Fe, U,. 
But it seems more likely that the “golden-yellow ' 
variety is copper-pyrihr, which has a deep yellow 
colour and besides which irtui-pyrite when freshly 
fractured would appear almost silvery in colour. 
In that case the "essence of the appearance of 
copper " might be the metal itself. 1 

" Sas >‘ a ^ a f^uc vitriol) has tlie play of colours 
in the throat of the peacock." (p. 86,) 

Hie t'\perimenls referred to might apply to anv 
copper compound. There is a copper ore* bornite 
or cnibcsdte (Co, Fe S,}. which, on account of its 


(U V Tmib (| )(f a, Jfj) wMjd .ippe.n lit., lo be 4 variety at pt-n'ir, 
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peculiar colour itiul iridescence! is known 
“peacock* ore* ft occurs in several parts of India 

Gairikat hematite, which is red and often hard, 
and limonite which is vcllow or brown, both occur 

■r 

in the form of ochres. 

1 Kawkush^Aaflf h produced at the foot of the 

Himalayas ... it is of white and yellow colour 

* ■ 

and is a strong purgative , n 

Possibly an efflorescence of magnesium sulphate 
or sodium sulphate ; both are noi uncommon. The 
yd low colour might be clue to admixture with 
ferruginous dirt due to oxidation of the ferrous 
sulphate produc ed by similar causes with the other 
s u Ip Hates- 

Vajnuitt i the remarks 11 8 fares and 6 corners 
would be correct for an octahedral crystal of 
diamond ; but F know of no crystal form which has 
at the same time Hl S angles/* The faces of the 
diamond are frequently rounded, which may account 
far the statements about the ai female" and 1 neuter 
diamonds. Many transparent minerals give a 
play of colours through either schiMeriz&tion or 
refraction ; but the diamond i-^ ol course particularly 
noticeable on account of it* high dispersive power. 

The following extracts from Ball 1 * “Economic 
Geology- of India" will also throw considerable 
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light on this subject, It will be seen how In India 
tlie traditions of the technical arts of which we get 
vivid glimpses in the Kasurwava have been pre¬ 
served even to our oivn days (rum lime immemorial. 

'■ Rnjputanii—f.'oppt?r ores are found in several 
of the independent States of Rnjputami, and also 
in the British district of AjmTr, Mining has been 
practised OH a large scale, hut at present the trade 
of miner is becoming extinct and the operations, 
which are only carried on in a few of the localities 
are of a very petty nature, 

" The names of the Stales in which there are 
mines art . as follows; Alum, Hhartpur, Jaipur, 
L’depur, Bundi and Hikanir, 

" AJwar State.—-According to Mr. Harkct there 
are ancient copper mines at the follow lug localities 
in this stale; Daribo, In da was, Bhtuigarh, Kusal- 
garfi, Mcghani, Pratabgarh. Taking, and Jasing- 
pura, J he most important of this is the first. 

,f Don bo,—The mine is situated on a sharp 
anticlinal bend in a thin band of black slates inter¬ 
calated in the AIwar quarries. Tfer<r appear to 
be no true lode ; the one, which is pyrites mixed 
witli arsenical iron, occurs irregularly disseminated 
l trough the (dark slates, a few specks ami stains 
ciily being seen in the quartzites; occasionally rich 
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nests of ore were met with ..... From an 
interesting account by Major Cadelt, the fnlkmmg 
fact* regarding the manufacture have been ex¬ 
tracted The ore K as usual in the native process, 
is pounded, made up into balls with coiv-dung,. 
roasted, and then smelled in a closed furnace and 
refined in an open charcoal fire. Thirty pound* 
of ore require Four tames that quantity of charcoal 
and yield 5! pounds of metal, or 16.6 per cent. 
During the last t 2 years the average annual out¬ 
turn has been only 3 tons 8 rwts,. and it is dimin¬ 
ishing owing to the in Hus of European copper. 

" Singhana (Jaiporo State). — The copper mines 
at Singhaua arc situated in rocks belonging to the 
Arvali series. The earliest account of these mines, 
which is believed to have been by Captain Boilcan, 
was published in the year 1831. The principal 
productions were copper, blue vitriol or copper 
sulphate, alum, and art ore of cobalt called seJita 
or saita, 

** The mines are described a* being tortuous 
and of great extent; at the working feces it was 
the custom to light tiros which caused the rock to 
split up. Lamps were used which lhe miners 
carried on their heads and with a gad a nil hammer 
extracted the ore. The principal ore found appears 





*4* 


HINDU OIKMISTKV 


td have been pyrites- U was sold retail by auction 
to tbr proprietors of different furnace*. 

* m The pounding or crushing was effected oti a 
mone anvil with & hammer weighing eight or ten 
h rers ; when completely reduced to powder the 
ore was made up into balls with row-dung and 
roasted. The blast furnaces [vide tKusfntiiuns) 
wen- prepared in llie following manner. A quantity 
* at common sand was spread on the dear of a 
circular hut, in tin rente of which a depression* 
12 to 15 indies in diameter and 2 or 3 inches deep, 
was made ; in this a layer of fine sand and another 
of ashes were laid to prevent the metal from 
adhering to thr bottom of the receiver; two day 
nozzles or tuyfers were then placed on opposite 
sides of this hnllon - and a third between them, 
leaving the fourth side vacant for the slag to escape. 
The nozzles were then connected by moist day 
and a circular rim of mud, a few inches in height, 
was rated, on which three annular vessels of fire¬ 
clay were placed to form the body of the furnace, 
each of these wan 15 inches in external diameter, 
i o inches high* and 3 inches thick. They w ere used 
repeatedly, but the lower part of the furnace had 
to t>e reconstructed for every charge. The bellows * 
were simply goat-skins connected with the nozzles, 
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nnd were worked by the families of the smelter*. 
After a preliminary liring, to dry the mud, the 
furnace was charged with charcoal, masted ore 
Slid iron slag, the latter being employed as a flux. 

' In a day of nine or ten hours’ duration, 3 
sounds of charcoal, 2! of the roasted ore, and .* of 
t |ie iron slag were consumed. The slag was drawn 
ofT and the smelted copper which had accumulated 
at the bottom of the furnace was removed on the 
following day. It was then rc-melt.-d and n lined 
in an open furnace under a strong blast from bel¬ 
lows, .and cast into small bars or ingots, which 
were subsequently removed to the Mint and cut 
up and fashioned into coins. 

,. yj lc „re was said to yield only from to 4 to 
-j p ,- r ce nL of nu-tat, but the profits must have 

been n ot inconsiderable as the Khetrt Rif]& is said 
to have claimed one^ixth of the value of the copper 
in addition to R*- received for the lease. 

The quality of the metal is said to have been 
inferior to that of Rasa war. this being attributed to 

the- use of the iron slag a flux - - 

Considerable quantities of blue vitriol 
(copper sulphate], alum, and copperas (iron snl- 
uhate} arc manufactured from the decomposed 
* and refuse of the mines. The slates are 
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steeped in water, which is afterwards evaporated 
in large iron vessds* when thtr blue vitriol, is 
(Tvslallij^d out, afterwards the alum, and lastly the 
vopperas. Mr Mallet found traces of nickel and 
cobalt in all three of these substances, 

N Topper smelting in the Sitighbhuzn District 
(Bengal). —■ (ndications exist of mining and smel¬ 
ling having been carried on in this region from a very 
early period, and the evidence available, points to 
the Seraks or lay Jains as being the persons who. 
perhaps 2.ooo years ago. initiated the mining fc 
The number and eaten I of the ancient workings 
testify to the assiduity with which every sign of thr- 
presenee of ore was exploited by these early 
pioneers and those who follow them up to recent 
times.” 

The Treatise on Alchemy attributed to Bubacar 
(loth to 11 111 century A. Q.} also contains many 
similar descriptions of the gems and minerals' 
specially noticeable is the classification according 
to sex -muft m n.ndfbimz/t r [ef. Bk, JV t 27-28. p. ioo). 
We append below one or two short extracts. 

Y ferment rnsuite les treize genres de pierres, 
savotr; les marrassites, Jes magntfsies, |es itities, 
-- -- ----- - - I 


Cl) EW. A*. Soc. Bengal, Jwiw p. tjo. 
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I’aziir [lapis Injztili ou einabre?) p I'h^matitcij Itr i^ypse, 
etc.. et loutune suite dt min£mux dtsignt* sous 
des noms arat>es+ Pnrmi Its marea^ites (sulfurea). 
on distingue la Manche, pareilEc h rafgcnl la rauge 
ou cuivree ; [a noire, eouletir dc fer; la ibivc. etc- 

iJ Les magn^sica J sont aussi *k different* 
raulcur, r tine noire, don I 3 a cassuic cst trisUlime, 1 
une autre ferroginciise# file, L-ne variety csl dite 
mile ; une autre, avec cits yeux brillants, ustappeke 
feme]It: e 1 esl Eu mcHleurc rlc touted 

4i Les tuties 1 sont dc differentes eoialeurs : vtrrtp, 

jaunt, l ■ fane he p etc." 

H La <r/djf_re ^ ri/riWj {tffrumffittt) comp rend 
six rsp&ces: edui qui sert 4 fnire du iioir, !e Wane, 
It- irak-intam, le calcande. k calcathar, et k 
suHariitm- J1 y en a un jaune, employ^ par les 
orfivresjtin vert mZW dc Um% employe paries 
inrgissienfp dtc ”— 1 “La Cbjmic au nmyen%e p lp T- L f 
307 


(i) Co (mu d^ign-rii-t cwtiiai mlfiths d tiijnlr* maalliijijw, 

uk L^Utf J** cvyrfui do fcf IIM£Pt|jquL-, k dtf m-mg.lh ™, 

dt, 

OFf* t!ei t™ brilJ.inl*, 

(j) Carries *t nriwntfi do lini:, rtiiferrremL du <3ihn*. 

JO 





HINDU CHEMISTRY 


14 ^ 


Alum and Green Vitriol 

Dutt speaking of a turn states: 1 'it is not men- 
rimed by Simula, in his list of mrlaHk-s t bet later 
writers give its synonyms and uses," This is 
evidently incorrect. Alum, with green vitriol, is 
distinctly referred to in the Surruta, r. g; 

wiirm firm*+?r ifcmw iji sf*1 i 

Sfltra. atxxvi, t 2- 

ln the above rfoka j#rdsAfrajd t Ml, begot of 
Snriuditra (modern Surat), la used in the sense of 
alum. From the ancient Limes the M earth of 
SuraL has been known to yield this mineral. 
A mara Siwlia. in his Lexicon, written sometime 
between 400-frovi A. D., J gives among others the 
following synonyms of altint^-kOmkfbh luvari and 
sur.'ishtrajtl. Jl RasaratnasaniuelH hya " also gives tFie 
•same synonyms, (Bk, EEL, 59-62) . The manu¬ 
facture of alum survives to our own days, as the 
following description will show : 

+l Alum shales so cal led r are of rare occurrence 
in peninsular India, and, so far as it known, the 


(l) The kvwrffm^E Ermic of hU 4y;r may be taJwo- jUnmiI 
a. a. af mndff due fntfii art imcnjUinn in Dudk Gaya, 
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only considerable native manufacture is situated 

in Rftjpulamai but as will be gathered from what 
follows, the tertiary" rocks of the trxtrEt-prninsular 
regions often contain such shales- 

« 1 n two localities * I utups of alum B octu r 
naturally in sufficient abundance to be a regular 
article of export. 

M Alum is principally used as a mordant in 
dicing, hut as a drug its employment is extensive 
in India* 

Hi ft EH A R—Captain Shcrwil! in 184b J stated 
that a small quantity of alum was manufactured 
from slates obtained in the district of Sfmhahad . 
these rocks, it is bcJkvedp belonged to the Rtjigrah 
pyritous skates of the Kaimur group of the Vm- 
dhyan series. 

«The alum was sold at the high price of one 
rupee per /u/e ; it was identical with the safajit of 
Nepal. Copperas or iron sulphate is obtained in 
the same region, which is situated to the north of 
Rota-sgarh, and to the west of the Sam, 

4i Riijputana H Khrlri, and SEnghana*—In connec¬ 
tion with the copper mines at the above localities 


ti) Jofim. Av S^c- XV.. p. 
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there are manufactories which turn out consider- 
able quantities of blue vitriol (copper sulphate), 
cop)>E:r^ [iron sulphate), and alum. 1 hr process 
has hceit very fully described and illustrated by 
Colonel Brooke, In t£% there were twenty of these 
factories at Khetri and about double the number 
at Singhana. The broken shale from the mine 
which contains the salts is placed in earthen 
g/itirtis, together with the crusts from the refuse 
heaps of previous lixivintions and water is added. 
The ghanis are arranged on ledges prepared for 
tin; purpose on the heaps of refuse. as will be seen 
by reference to the wood-cut (vide illustrations^ 

11 Each charge of shale is exposed to three 
changes of water and the water itself is changed 
front one ghura to another till it has taken up the 
sulphates from seven different steeping^ It is 
then of a thick dirty-bluish colour and is taken to 
the boiling house, where it is boiled in earthen 
gharas; when sufficiently concen irate lE j| [- left to 
cool, and tldn sticks being introduced the blue 
vitriol crystal]lies on them* The mother liquor 
is then poured off and again boiled, and 011 the 
addition of saltpetre, the alum crystal Ikes at the 
bottom of the vessel, The residual sulphates s^ill 
in solution, art: .Jlowed to crystallize out by vs- 
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posing ttit' mixture to the sun, 

* * * * * 

a Cure H-— There are numerous accounts of 
the manufacture of alum in Cut eh. The earliest is 
by Captain Me Murdo, who states that before 181S 

the exports of alum amounted in some years to 
several hundred thousand maunds, which chiefly 
went to Giwemt and Bombay to be employed In 
dyeing. The following account by Mr. Wynne is 
the most recent and complete. The site of the 
operations is at Mliurr or Madh. 

■The rock containing the mate rials is a perilous 
dark-gray or black shale, which is in dqae associa¬ 
tion with a soft aluminous pseudo-hrucm of the 
sub-uumniuliiic group. 

“This shale is excavated from pits and is expos¬ 
ed for four months, a slow combustion taking place 
owing to the decomposition of the pyrites. 

It» then spread in squares resembling salt 
pans and sprinkled with water. After about 12 
days it consolidates into efflorescing mam initiated 
crystalline plates or crusts called pkittart-kaMj or 
set-d of alum. These crusts are boiled in large 
iron vessels (luted inside uilh iime) together with 
salt pc In* (or other potash salt), in the proportion 
of *5 of ‘alum seed - to 6 of the latter; when it has 
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settled, the liquor hi placed in small earthen vessrhi 
somewhat the shape of flower-pots, and crystal lira- 
tipn takes place in three days- These crystals are 
again boiled one or more times to concentrate thr 
solution, which is finally ladled into large thin 
bladder-shaped earthen mu fkgs or gtranfs with 
small mouth ; these are sunk into the ground to 
present their breaking, and in five days the alum 
is found crystallised in masses. The vessels are 
then broken and the alum is stored. 

" Alum is also manufactured from the water ed 
a hot spring north of Mfiurr. The impure s* 1 t- 
petre, which Is employed to supply the second 
base in the above-mentioned manner, la obtained by 
hsiviation of village refuse/' (Ball's 11 Ecpfiomie 
Geology \ pp, 431-33). 

*' ItiOft Sl'U’MaTsl -The green vitriol or cop- 
penis of commerce which is known to the natives 
as Mu and hara kd*h t is produced principally from 
the so-called alum shales from which alum js pre¬ 
pared, As is the ease also with alum, copperas is 
found sometimes as a natural exudation upon alum 
shales and other rocks which include iron pyrites. 

! Tills native copperas goes by several different 
names in India, according to the nature 1 of the 
other substances with which ft is combined. 
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“ BhhAR.—I n the year 1 $33* Mr- J. Steveofloi^ 
published an analysis of native sulphate of iron 
obtained from lJehor p ivhich was at that time used 
by the native dyers oF Patna. 

He Found that it consisted of— 


Iron sulphate 

* 

* w* 

„ peroxide „ ► 

* 

. j6‘0 

Magnesia 

\ 

ajo 

Loss 

* 

. li'O 

ibid p. 419. 


IQO'O 








On and MMafJimjv 


Fn the Yedic Period gold and silver were not 
only known Lsii were worked into ornaments of 
various descriptions. Gold was often called by the 
name "veNow and silver by the name "white." 
Tile warriors of old were protected with coats of 
mail and Itelmets of metal. - Loha" was a term ap- 
flplicd to the metals in general though in later 
ages u came to stand for iron alone. | f , the Vcdic 
literature iron proper seems to he designated hr 

fcnShffJi >’ as or [ht Wack metal and copper by lof.itn- 
vfts or eJip- rt«d rnetaJ. 1 

Besid “ ar,tl silver, several otW metals, 

e * m iron ’ ^ an ^ tlft - ar - mrn tinned in the \Vhjt c 


(|> *r*n tflfs Tfli tJVn mmifsfei'if* . av. 5 , 

=*3, I J STf|- 0*BOn*) k«pU[nr4 hv Sfyu* i, 

AV n<1 7 Hrrr 

“T'^ to wmra - blavk r, ,, and 

^flffwn; «red nici.if ■>, eopiHT. The Sum Ita al», difr^t.atr* 
^JV (fete* mrtaljL lho h u 

Hn.Hm hy ,( S pr,,^ timra 
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Yajurveda: n m. «« *r- 'hi ' ** 

4Ui * *r t V $ *lT*» *^*1^ XVIII. I 3. 

3 n ilat- Chhwndogyu Upanishad JV, 17,7. wc n 3 so 
read: n as one hinds gold by mean* of t;iVii«Lt 
(boras), and silver by means of gold, a"d h X 
means of silver, and lead by means of tin* and iron 
by means of |ead 1 and wood by means i 4 iron, and 
also bv means of leather” e 'i*'* 

**ft p t uNai pttf 4<i*l din. * %* *11%* w<l 

Unfortunately very little material is now 
available to enable ns to present a connected nar¬ 
rative id the metallurgical skill of the ancient 
Hindus, Many important links are missing: we 
shall here try to put together only a few. which we 
have been able te recover- 

MegastJi*ncs says that the Indians were *' well 
skilled in the arts," According to the Greek 
writer* (he soil too has 11 underground numerous 
veins of all sort* of mrlabt, for it contain* much 
gold and silver, and copper and iron in no small 
quantity and even tin and other metals, which are 
employed in making articles of u*e and ornament, 
as well as the implements and accoutrements of war. 

Coming to comparatively later times, wtr find 
thai fhr Indians were noted for their skill in the 
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tempering of steel The blades of llnni :!■&■ »< were 
lii-ld in high esteem but it was from India that the 
Persians and, through them, the Arabs learnt the 
secret of Lise operation/ 

The wrought iron pillar dose to the Kutub near 
Delhi which weighs ten tons and is some 1500 
v. trs old ; the huge iron girders at Puri : the orna¬ 
mental gates of SoninaLh and the 2 4-ft w rough t- 
iToii gun at Nfurvar—are monuments of a bye-gone 
art and bear silent but eloquent testimony to the 
marvellous mct*i!lurgir;il skill attained by the 
Hindus, Regarding the Kutab pillar P Fergusson 
says; p+ h has not F however, been yet correctly 
ascertained what its age really is. There is an ins¬ 
cription upon it r but without a date. From the 
form of Its alphabet, Prinscp ascribed it to the 3rd 
or 4th century ; Bhau Daji p on the same evidence, 
to thr end of the 5th or beginning of the bth 
i entury* The truth probably lies between the two, 
Our own conviction is that it belongs to one of the 
Chandra Rajas of the Gupta dynasty, either subse¬ 
quently to a. D r 3G3 or a n r 400, 


Vidr Trrmpc du F*r Ifldicft " Elle a &M dfrimrole par 
tndfen* rt jur It* Pwm, cf c Vrt 6c emu-d qndle 

utrtiji »t 1 f Coil Aki Gmc,* T. a. W p jjj. 
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11 Taking A P, 400 a mean dak-—and it 
certainly is not far from the truth—il opens our eye 
to an unsuspected state of affairs to find the 
Hindus al that age capable of forging a bar of iron 
larger than any that have been forged even in 
Europe up to a very late dai<\ and not frequently 
even how. As tve find them* however, a few cen¬ 
turies afterwards using bars a^ long as this /af in 
roofing the porch of the temple at Kan a rue p we 
must notv believe that they were much more 
familiar with the use of fhi.s metal than they after* 
wards became, ft is almost equally startling to 
find that after nn exposure to wind and rain for 
fourteen centuries, it is un rusted, and the capital 
and inscription are dear and as sJiutp now as 
when put up fourteen centuries ager 

"There is no mistake about the pillar being of 
pure iron. Gen* Cunningham had a bit of it 
analysed in India by Pr Murray, and another por, 
tion'was ana lysed in the School of Mi>t« hen by 
Dr. IVrev. Both fount it pure malleable iron with* 

out any aJlQV-’' "Hist- of Indian and Eastern 

* ■ 

Architecture," p, 508 ; ed t ^99- 

The Ritter Cecil von Schwarz, who was for 
sometime in charge of the Bengal Iron Works 
Company, thus *peak-> of the superior iron smelting 
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industry \u India :— 

ai lt is welbknnwn by every manufacturer of 
crudhle cast-steel how tlifKrtiCt it is sometimes to 
gift the exact degree of hardness to suit certain 
purposes, especially with reference to steel for 
cutting the !-lades, etc., With the ordinary process, 
endeavour? arc made to reach the required degree 
of hardness by selecting jmcli raw material? as on 
an average have the required contents of carbon in 
order to correspond with the required degree of 
hardness as far as possible. The natives [of India] 
reached this degree by introducing into their east- 
steel an excess of carbon, by taking this excess 
gradually away afterwards, by me a ns of the slow 
tempering process, having k thus completely in 
their power to attain the extact degree by interrup- 
ting this tie-earl musing pmrrs* exactly at the pro¬ 
per tiuir in order to cast steel of a quality exactly 
suit aide for Mir- purpose/* 


Zinc 

The extraction of nine front the ores cam W 
foltoucd in every detail from tht account left us 
boll) in “ K^rwava*' and ‘Rasoratirasam m fichara/' 
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"Raiulca is mentioned in Kasiir«av:< asthe mine¬ 
ral which turns copper into paid (p. 71). Wr fiavt ‘ 
also in th- mecevding couplets a (•ox-ess described 
for the reduction of the ore. Tins process is so 
dshoTAleiy given in i< K. that it may 1*? quoted 
ftltiiust vrrbatim in any treatise on modem chemis¬ 
try ; ji is practically the same as distillation per 
dtscettsu m —the flame of hiuisJi tint issuing from 
the mouth of the cmcihle indicates the combustion 
of carbon monoxide, so often observed in metallur¬ 
gical operation*.! (See p. S8}. 

Prom the lime of the Surnita to that of R. R- S. r 
Wl . find all along six metals recognised {see pp. 4® 
and 1 2 -j) and the last work distinctly men Lions brass 
and hell-metal as simply alloys. Owing to the 
veneration paid to ancient authorities, the Indian 
alchemists had at first some hesitation in classing 
“thv essence of the lustre of tin (p-71) as 

a separate metal. In the medical Lexicon ascribed 
to king Mmlanapfila and wri tten a f-otd the year 

<i) Cl "A mimiare tif J (“rt* of flW*dm** 4 ® 1 1 

part <jf tr-.al du«t it hrmtglrt Into ih* Tenets, sorb buldiaj: uplift 
»,< .1 th.- iiiiJCMire A* *IMH 11 tbe Un>pr*'i»r hsi n«o hlj^h 

u ^ ; w 

f,™ ,br VI,a ..f Ibertsr -ft* - *»/t™*&* 

m fin) Jtusooe and Sih jrbrfttmer'i Cbemutfr. Vrtl. H . Ill 

p 75S. l3 79. 
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r 374 A* Ei m 1 line 4 s. however* distinctly snecrognised 
as a metal under the designation of 'Jtixatfit, J 

It it dvidrtu msaha is the cadmin of DioseoriiL 
ea and Pliny and tutia of ihe alchemist* of the 
middle ages. The pscudo*Basil Valentine writing 
about r6oo a. |j, uses the word zinc but "he does 
not appear to have classed it with the metal* 
proper. Paracelsus mentions rinc sometimes as a 
metal and sometimes as a bastard or jc/wi-metal, 
but it |£ doubtful whether hr had any distinct no¬ 
tion of it* true character specially as he savs, ,s it 
has no malleability^ (kerne malleabditiit hat er) or 
of the ore which yielded i t* 11 Li bavins was the 
first to investigate the properties of 'Kinc more 
exactly, although he was not aware that the metal 
Has derived from She ore known as csfamine. Me 
states that a peculiar kind of tin is found in the 
East Indies called CdaCjn. Some of this was ' 
brought to Holland and came into Id* hands/ 1 
(Rosroe and SchorlcmmerJ, 

The terms rasaka H kharpam. kbnrpara-futLJia 


(I) Iptbi inrtl^htn Sludirn," XIV, jg, - ^->0 Bu hl&- 
bto. to Msm*, CX.W, 

u ‘ W33 IFflTm' tfRtflV i 

t " Gcfek* 4. Cfetmip/ 1 JV, i ifi. 
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a»d tutlha an- at! applied to cat aroint, while tuttha 
sometimes stands for blue vitriol as well. Some 
writers have, however, mistaken kbarpara 
for blue vitriol, bat K K. S. is very explicit on 
this point. The name (uttnaguc by which Chinese 
rint was known in commence is evidently derived 
from the Tamil tatanagam, ,J In Persian, sulphate of 
zinc is called suged (white) tutia \ sulphate of 
copper. Htela (blue) lutm; and sulphate of iron, 
hura (green) tutia ; so. in Avicenna, different 
kinds arc described under this name, which occurs 
also in fieber " (Roylc). Both the Tamil taturta- 
gam and the Persian tutia are probably corruptions 
of the Sanskrit word tuttham. At the beginning 
of the last century the Baron de Sacy was at con¬ 
siderable pains in tracing the history of tutia. In 
a note appended to certain extracts from Kazwini. 
the “oriental Pliny,' 1 the learned Frenchman gives 
the following description of tutia. The account 
necessarily involves some digressions on the 
Aristotelian theory of the formation of dew, hail¬ 
stone, metals, &c.. and the reader may with ad¬ 
vantage compare it with that of the Xaireshika. 
Philosophy. (Chap, t, pp. i-n}- 

“ Lti khar*sint ext aussi rtomtnc/rr de la Cktttf 
. „ . et or am , - J<t ce meine 
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tm-tal t?bl uussi designs sous Its noms de dj#sd on 
djQst dans Nude, tfa ft*tit f&ssiit * , cfitri 

les Ar*bc»i enfin d Esprit de tut it . T , , 

dan* 1 *Ayitt Ac&^ri, et que c'csl la 
clont U y a pJusicurs varies plus on moans 
analogues an zinc. 

J r v*is rapport er, pour mettrc If fret cur i 
porseu- dt? juger dt ma conjecture. ce que je Lrouvtr 
dans Ic f Dirt formal re ilts medicament simples par 
fvbn-lfcltar, stir tes diverges espfcct;* fit lutir facile. 
tL on article curituv dt l', J v/w „4r^tW. onus jKtur 
]a tn&sgfandc part it dans 3a traduction angjoifeti dt: 
M, Gladwin ; j'en donnerui 3t Lextc d'aprga deux 
nfianustrits ilc ccl ouvrjige, dunl Tun m'apparlieftt, 
el J autre faisunt autrefois partie de la E <il 1 1 tot ]i^-cjii.!t 
He feu \| r Lmg\k$ et iftipr£s It Truitt de niede- 
cine, <f£di£ au prince Dara-scluMfOiih, uij jj &e 
trouve Lout entier (maimscrit dr M. Hrueix. acquis 
par la LiMtotlieque du RoL n. y t6, foL 6a et tfuiv.) 

Jf. jojiiftmi i cola cr que dil Ka^uini de la forma- 

lion do kh&tstnt et dt ses usages medieaux tt 
^onamiques, laissiiiu aux raineralugfstes h jugrf 
si, dans ces description* m&Ucs d hypotheses 
a^tralfesj et dr qudques traits suspects de char¬ 
latan Lsme. on pent reconnoitre la totjUnague. 

M \ oic? d K abpftl te passage d'Kbn-Eeitar. 
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■ Edu-Widid dil . il y a deux ope< ■'?« de tnties . 
I’une sc troiivr dans tcs mines. I’autre dans Its 
. fan means ou Fon fond te ruivre, cotntnt fa cadmh i 
cctte de micro espfcce e»t ce qne tes Grecs nom- 
merit pompktffyx. Quant a 3 a lutie fosailc, i 3 y on 
.i trout varies : rune blanche, Failure verd&lnq 
la dcmiire d h un jaunt- fortement rougr-dlrc. Lc» 
initiL's de cclloci .son! dans les con trees maritime# 
dr la mtT de Hind et dr Sind: la medicare esL 
iel3e qui semble an roup-d ml couverte tie . 
apr£s cdfe^ci, la jirtu* ; quant it E:i blanche, die 
a qudque chose do grnvdeux . 
esl perctfe : on I'appurte de la ( Inne. tulle 
blanche esl 3 a plus fine de routes lc& variety et la 
verte, la plus grossiirc ; quant it b tutic dcs for- 
nrausp DiDSeoride dil, 3 ivrt- V.e,; Le fiampMyr, 
qui fxt /a ttofir* dijft're du i'padwn €^‘r, 

i4 U Arin Actiri expose la formation des 
inineniux et idle des nirtaux on jiarticiilirr, 
■suivafit tine hypothec, comfruiflc* je rrois, it too# 
les Jtkhhnbtes unciens : rt qnmque n> di tails 
mentont par cux-mcme& peu d 1 attention, jt rnp- 
porterai 1c passage on enticr. peace quo M. 
Gladwin Fa omis ; 2 * paixe qu r ll est ti^eessaire 
pour que Ton pubse juger do la nature du l/mr- 
j irti et dr l ideniilc quo jc suppose Cntre Cette 
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substance nttitallique el Vesprit tie tvtie* II y a 
dans It! teste dc V A yin Aeberi quid epics om ass ions 
qur je rdtablirai d'njmV-s ie Traite d£di& a Dara- 
sch^knifi, ou ce rkapitrc m b l reave lout entier, el 
j] n'esi pan lc seul qui ggit rcunmun a cos dei ix 

013vragus, Ua li ifiir iit; ce dornicr iraih-.. . 

__ _ annonce lui-mcmc, fob tij, 

rcrJp, quil va tircr quclques chaprtrcs sur les 
irictausc de l ouvragi- de feu Abou'f J\azt\L formant 
le lll.e ionic de 1' Acber-namZh : Tun de ces trxtes 
me sendra & corriger I'autrc, * 

Dr ia formation des mdtaux, 

14 Le dfeii ertfateur de Tun Ivors a doling rpsUl- 
ence .1 quairc £ltfinerm eft opposition les 11ns aus 
siutrc.s et iJ a suscit^ quatre tores d'uire nature 
admirable : fo feu chaud et sec, qui possede ufte 
g^retd absolue 3 I'air chaud et Jinmidc, dtiu£ d’unr 
itfgtoetf relative : Feau froide cl homidc. qut 
poised I- une pesanfeur relative, fa terns Iroide ct 
stVhc, dou-r^r d r unfc pesantcur absolue. La ckaleur 
pixhidt fa l£gcrot£ h et le fmid la pesanieur < 

I 1 humidity facjlile la separation des parties, la 
t&hrnmsu y met obstacle. Par la com bin a iso 11 
de cos quaLrc ettfrni'nlarie^ out 

pradmts tons les etres dont fVxistenc-e rst due 
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rinfluetirr des corps J^r-^ 11 left min^raux, les* 
v^getaux H les animaux, 

* +J Lcs particules nqutiuses, ayanl acquis par lea 
rayom> du soleii « i autre* cause* nn plus grand 
deg re de se m tie fit avee Its pari U isles 

a/ricrnnts, el s^levrnt en fair: rest celte romfri- 
nalson quit Ton nommp rrf^rwrj, Par Ir muyrn 
de celle conibin ai son Je* mol&ulcs trrreu&es £i.int 
mf'lfTc^ elles-nicmrs aver les parlirnJes a^rienne*. 
s'(Jli>veni ausai cri fair : el e'esi cr qu r on nomine /vt ■ 
kalahotts quelquefois ausst les partleule?; a^rknncs 
,st" mi 1 lent [immediate incut] aver lr> molecule 
terreuses, II y a dess philosopher qm appliquent 
£gsJemrnt Ir nom de sw/caer A ees deux snrtes dc 
rombinalsotis ^Anemaims: il* design erU re ti es 
qul soot Ic produit des parti rules aqueuscs. par Ic 
nom de VQptu rrx AwWrfn ou at/tfeuscs ; et edles 
qm doivcnl lour formation aux mol6cufos t^iTcuscrs, 
par Ir nom de pafieurs s&chex ou ftfiigixrusts, 
C* sont ces deux sorter de vapours qui fonnent 
au-dr^sus dc fa lerre Its tui^s, 3 e vent 3 a pltfie 
la neige ut ;iutn:^ ph^uomcnes seinbJabfcs ; h dans 
3 F ini£rietir du globe* le.s trembJcmcns de lerrc Ics 
sources et les mines. On regarde ler vapeurs 
comrne te corps, et les ex h alas sons com me 3 V sprit : 
dr* tine ft el des autre*, ■suivant la diversity de Iciira 


HINDI- < IIK.M1STKV 


164 


canibinuisuns rt Its diR^rcnte.i proport ions dans Jcs- 
(judles files s'unjssent, sont produces dans k- labor*, 
tftirt" dtr fa nature un grand n ombre de substances * 
diverges, Suivant cequ'on lit dans lea iraitffs de pt»j. 
losophie, oh tie rompte pas plus de cinq cspC-eos Ac 
mmtf rans : ceux qui sont infusible* h cause de 
feur s&Iirrtssf, torame le yakout ; ceus qui If son! 
h cause dr tear humidity con,me k vifargeni; 
ceus qui se fondent promptement, mais qui ne soul 
ni malleable, ni combustibles, com me le vitriol: 
**“ qui m- sort pas mailables, mais qui fion t 
combustibles, comme If soufre; « ux e nfin 1]U ; 
son! mall fables, mais incumbuatiblcs comme for. 

La fusion d un corps consist!? dans la liquefaction 
de ses parties, due & la conthuxiison de la skliw wa. 
el de I'humjrlitif: fa mallfabilih? [ot, dm tilitej esl 
In faculty qu a un crops de receivoir pc A po U u ne 
augmentation dtftendue, tant en longueur qu’en 
Jnrgeur, sans separation d'aucune dn ses parties 
el sans a lacuna addition. 

“ Qmnd les vapours rl k s eshabisons se mfknt 

‘, m * nUr ' <i ue premises soient le prindpr 
dominant, ct q U e fc mflange <q atlt achcv ^ et f;I 

faction partake. htrdeur du soldi toagule cel amal- 
f^me, | e produit c St du vif-argem, Comme if B 'v 
a aucune dte modules dc ce produii qui nc ren- 
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ferine quelqire partial; d'uxhabi&on, o- » i>rpi§ n unit 
qualit# s£chu dont fits effete sont ^.riSihJes : U m? 
, s'attadn? pas k la main ; au coni mi re, il fuai Te 
contact commt; la chaleur a <?te le prinnpe de sa 
coagulation, Ja chalttur ne petit la dtftruirr, Hi les 
deux primupes [les vapcur* et lest eahahrsons] &r 
combi nent dans des proportions ft^peu-pr^s tfgalrs, 
il se manifestc dans It melange unit humidity d'une 
nature visqueuse ct onctucuse : ft l 1 instant dt- la 
femiefitatio n des pariicdes rjeones s'i n stnuant 

dans fc tn^ianyt- qui se eqagule u!or> par It (raid, 
les prod u its de cet amalgam? sent inflammable*. 
Si les exhakisonset la quality onctucHi*u dominant, 
11 1 produit cst du soufre, qiii est rouge* jaune* bleu 
ou htanc ; s a iE y a plus tfVxhalaisnns et peu de 
prineipe onG£ucux R famalgnrne donne I'arsenic c|u! 
esi rouge et jaunc ^ eofin si ce soni Trs vapeyrs 
tjLji dominant, il se tmuvt\ quand 3 a coagulation 
est achcvtfe, qu<- le p rode it est dr la naphte qui esl 
noine e t blanc he Com me, dans res aii^lgames, b 
coagulation est produltr" par le froid r o.^ corpn sonl 
fusibles par Jacbak-ur: et k eausi 1 I abundance 
de letir quality huileuse et de leur hunndlt^ vis- 
queuse, ils sont susceptible* de prendre feu ; eriltn. 

4 raison de Jeur rxcifs d*humidity ih nc soot point 
mi'dieuhles. Lr> sept corps [ou nieUuat] ayant 
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tons pour ptincEpers Cdnsmuans le vif-arjfent el Jr 
squire, to vari#i£ de m carps ne peu I avoir pour 
naasc t|ue Its divers degr£s de purrl^ de ces dt-uae 
prindpes, 3* plus on moms grande perfection de leur 
melange* el la diversity d'ififJitenrcr ^u’jls eiertfnt 
I'un sur 1'autre. 

"Si lea deux prinripes tie sont altfrtfs par aurun 
m&ngc de parties terreuses, s'ils sont dans toutr 
leur purHf nature]]*?. si enfiri ils ^pruuvent une 
unction parfaite, alnrs Jr soufre tflant blanr ct |e 
vif-argent dans um- proportion plus grande, ie 
proliuit de lama [game esl de ['argent ; j| i-st de 
l or, si l« deux prtncipcs sont dans des proportions 
egalfs, el qut‘ lc siiufre soil rouge rt possfilr l;i 

force roloranle. Si, les circa usances ^tanl les 
mfimes, apr£s Jc melange mais avant In par fait e 
corlion, I amalgame esi coagul# pur le (raid* ii se 
forme du Mar^fcAtnf, que J'on nomntr aussi fee 
tit la Chine, ce qui Iqim-uit pour le sens A de IV 
<ru ' qo^ques-tm® le regardant com me une sorle 
decuivrt." {La memo doctrine Sur la formation 
<Iu ihar^thini oti aken-fehini, nonuntf encore or 
rr " ** trmvv dans c * ‘ oui ragt, fol. ( m recto, tig 
Irtrtsuiv). "Silo soufre se ul nVstpas p ur , que 
]e vif-argeiu domino, et que Ja force brubnto tinfsse 
les deux pnneipes, fr produil est du cuivre. Quartd 
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It! melange n P esl pas Hiii tonvenableoient, ei qur 
la proportion du vif-argunt est hi plus forte, il sc 
brine du retain; qudques-uTis preicndent qur 
I'fram nt *e forme pas i moms quc Ir* deux prrn- 
dpes soirnt Fun el I autre dans un ^tal dr 
purcttf. St les deux principcs sent mauvais et tnrs- 
nlterra, qu'il y ait dans k vif-argent des molecules 
lerretises hlerposecs, cl dans le soufre unc quality 
brfUantc, it r£suJte T dr F amalgams, du fer enfiti Ir 
prod li it est du plcmib, si, les drcGPst&nces £tant 
d ailkurs les mi'nirs. k mtfktnge ne se fail pas com¬ 
plete mcnU et que 3*'vif-argcnt dumme. On donne 
h ces sept substances le noin de cw/J : on nppdte tc 
vif-argent /rf wnVf rt'e-y *w/i\ et le soufre /ear pf re 
■on cemsid&re aussi Ir vif-argent to untie \rsprit, 
el I arsenk ainsi que 3e sou f re, com me I tfwr. Le 
sukant qudques person nes. est I rspnf i/r 
Vh r/c F ft apprtnhe du plorub : il n cti est fait aucunr 
mention dans t» liwcs de philosophic 11 y en a 
une mine dans V Indoust&ft* dans k tcfriloire dc 
Pjalour, qui fait panic du son bah cTAdjmir* 

ifc Les atchimisles dissent que J ^tain csl un 
argent m a lade dr la kpre, Ic mereurr un argent 
frapp* 5 de parafysk, le plomb un or kpreui et brAlfb 
et k tillvre un or eru, ct que I'slciliitliste, sem- 
btable h un medeein, remddie ^ ces maux par drs 
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move ns tontniir*'.- on assimiks, 

“ Lt% Sftvans qui sadonnent a la pratique dcsf 
nrl>, foul, avcc res an pi corps, des compositions 
art i lie idles dont on sc srrl pour fnbriquer des 
bijoux, joyaux, iSjl . l)n n ombre dc res compose 
lions est fc d/Id-ruit [ c’est-A-dinc, 6 /a fir d 
i'tt&ritftr. peuu&re If p^ong des Chinois], 
nOmtni? eansi * par | rs Indians, qui se compose dr 
.jualrt- sf rrs dr cutvre ct d un sere detain unis par 
la fusion : le rout, compos* de quatre soft's dr 
ruivrr et d un sto r.i drmi dc plomb, ct que I on 
•ippi-llt- dans J’lnde buhttgar s It biroundj , no mm* 
par tc. Indie ns p e td - et dont il y a trots varies; 

la prenn^. q ui « bilt h froi d. c[ ( , Dntirnt ^ 

^(tSFtdt mi dr riiivTF, ct un sere d esprit de tutie; 
la Wt50ndc, qui sr bat .1 chaud, compost* dr dcu* 

S' a s df i mi r»- n d tin sfcrc et tie mi d’espril dr tulir; 
h tnoisifcme, qui nr sc hat point, rods qui s cmploir 
poiirlcs odvrage* jettfs en moultret dans laqudle 
I nitre de ux sJ-res dc ruivrr. ct un fit-n- d esprit de 
tune, fc shH-sakhm {urgent m> ,ryn£ on W; 

faut * J ~l ,ir ‘‘ wnkhteh, brfl*]/’ dans la 


fi) Kandy,?,, Se* p 

Ktiftlii, ^ p r \4 
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composition deque] ]] entre de I'argent, du pbmb 
t*E du cuivrv, doni la couJeur est d h un nmr ft: Hat an t , 
H qui g'cmploie dans Ea petuture ; le heft-rfjouifh 
[honiili sept Jots ]j dans leqiid on se coninile 
damalgamcr six mftatax, ]Dr5qu H on n'a pas dr Mr^- 
; qurlques-uns Eut demerit le uom dr 
ia/i&QNN [calholieon] ; mals suivani d'auires, le 
liallkoun cs\ un cuivre pr^par^: Yese/tt^Muf, com¬ 
pos*? dr hull chaser savojr, irs sis, rn^utix susdit^ 

!*esprit do tulle rt le Oinsi; on Ec fait ausd ave* 
sept substances seu foment: le eaulpatr compost 
rie deox sirrs dr siW-r&u, cE d un s£rt dr tuivrr ; 
iE prrtid tine rouleur foticft? tres-agf cable. CVsl 
une drs inventions de rtotre saint cmprrcur M 1 


Dii the Euetrca of Mineral! 

Calam ine 

It will be sem Gladwin's rendering of Ain-i- 
A J kbari is not very reliable It may* however, hi 
noted here that even Rlmhrnann in his tfittrh im* 
proved and more ace urate tratiaUUoA erroneously 


0) m CtirdtHimfitWe Arabe/* T III, 45,1'J^rd i^J? 
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nrnderii jost as “ pewter.” ' The ri,k i tutsj 
(.spiriis of tuita) is used in the above extract in the 
same sense as in Kasunrava, which describes zinc 
as llie rt'tfttam (essence) of wsttka (see p. 71), 
in hi. R. S. also we find dial blue vitriol yields a 
" smH* *i/' which is no other than copper ' 1 * (p. 


•Sft). 


The Vitriols 


1’rom the writings of Dtoscqrides and Pliny it 
<toes not appear that the ancient Greeks and 
Romans drew any sharp distinction between blue 


(0 Vni 1 rr 

<J ' r!lC " CSfl ="■ r ° r «f miflrrjJi; " is 1[m j hHe in Jl flii- 

m ^n-r f,,™. t".., rf the pjrn^ltv „f .hr it,., hi*, imf Kiiru- 

t '“ n Afrtirfinjf 10 ihc Litter therr jir f»„r HpWiMif 

■teeth, n,1 ™‘* Ht-nmniDnlw ..nil ntmury. 

rsf-nh [it^, «nfn, Him (mjiiriiinimi miplaitt p,v 

" h ™ ... „„ Fr Jr 

H<H.c J* fan finis, Ln, pa™**, hf>, qu ™i,u« 

1, : nB „ P * , “ e J*W h*™r aaF dt lan j knmrf ' 


-Ur tit Iff miilfl * tiWa,, ^ rnJu ( | A]b=ff , r Gra „d 
. ' r ' rh 1 " rl "Vi «^po» *,fr„ ^ esprit. *n* 

M ^ t f s “ ne ff'i-vfipttrc p;i* lf T WJh | t* (yiatan^, j|« 


|>p, 100 * 7 ( 3 ; Hi/r p £| 
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and green vitriol respectively. The word chateau- 
tham was applied now to tilt- omr p now to the 
other 1 In the Hindu Materia Mcdica no such 
confusion occurs. Even in the Charaka and the 
Siuiiita luilhaw [blue vitriol} and kAjipa (green 
vitriol) arc mentioned side by side. 

Blub Vitriol 

The word tuLthaOT is generally applied to blue 
vitriol r in Rasendrasonijwgralui and Snmgadhani, 

I hi: following synonyms an- given : 

I 

Ft. R. S, uses m&yfiratutthaw qaiipH in Bk. 

ii tag, which as a combination of the last and iFjc 
first names in the above stehi ^Vikhigrivam {Eit. 

(1} 1,1 trh t^ilie k-Iid n W\ dirr GeicJiktife dc\ Ea^nvitri^b 

dUDuf lEfflMrksftn jenurht, welch e L r nakhcrhri* an uteri tryhorn 
Mictiirilvngpiii abtt ViiriaJ int A IJg^nid ne m hemdlL Aufh dir 
dJEerrn Angnbcn. mlchc .im paAsenditra auf den KupEfrtitrial 
ht L jfii£re j n Mirrctm, kCLpUr?! jrnfia thcfl ftuF EiwnvLtriiJ jfejiinjfflSi win.*' 

" Ctm drr Ctiem." TV. p r I ft# 

H O'hservuaih lw >rn$ dirm de .rt mot ciflfvr(w chair jnfcb^si , 
cm de ii4.3Ei p<{ej rvifenl viirfc&l. itli id tric'd bleu »iaJf.Ue ilr 

euiwn i vitri^ tfTt: HlE.lte lie ft*. rf tr dr Ctlitre buiq'iir ; vrtfkrf 
j.iunr te rnu(jr: ^idfatn de ter *Cdl. d. GrtCi," I |tp. 
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resembling the neck of ih>- peacock) is practically 
llie same as “niayurakaiUha radwbhfiyW’ in rloka. 
127, i,t. having the play of rolour in the lhns.it of 
the peacock. 

I In* li*rni jasyaka as a synonym for blue vitriol 
does rut omr in ain other mrdiro-clicmiral work 
that 1 have come across except Rasir/rava. 

f hat an essence in the shape of copper is 
yielded bv blue vitriol is worthy of note from a 
historical point of view. R as j|r«ava very often hVs 
upon n but is not so explicit as R. K. S.. as it 
mod. s,|y contents itself with the mere assertion 
that the essence is of the colour of Cttciutlla insect 
n;tI (*» P- In the Bhuvaprafensa [ (:a . 

•55° A-li.) ociurs this remarkable passage: f/ts ij 

A/„t Stricth indeed* 
sfHttmeia/ of copper ax it is dtrwtd /rent copper. 
The nomenclature itself js m wonderful agreement 
with that adopted nearly two centuries later bv 
Bovrhave' (jjjj a. I>). 


(0 D„. Ictr^lhhrt™ VH-kAmpn, naa ^ rrl ,,^ m , r 

T " ** "**** iJ ’ dt Vitriulr 

nam^lu* nwh„«r «■ ™ *„ H=,tb„ lrtn | Jtn r K ^ ,, 

Om-ba, 111. p F £ 
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Our knowledge of the nature of the M essence <p 
of blur vitrio \ has thus been gradudly advanced from 
Rns/i r/ia va downwa rtls . 1 


■ 


iu M BjhIJ V.-ihmrtinti" wcma m have kpertfra that *P<n* 
vitriols contained topped bdt hi* ,J Idu* vitriol" doe* IK* «»• 
**rify mekii sylptuite of ^nppri 1 Ji Ore blane VilfJoJ hci**i 
bet Butlius vjtriolum rommufle: wa* bti ihm Viirinluirr Vmrrii 
geuEuml winJ p i#T nJf Gt^mpan, tun! fibcrhnupl grkt Errd- 

rJinunit bri illlrrn tthrifUleflens auf nOif ^t’w’hjedi-iM.Etijfe 
KupFvruIxf, wir 4 wm Ubi*nu lu Mfinw AlchjrtaLi (l£a£}f 5 rdir 
BrrcShmjf drt Veneris H'.wscbreibt. “ Even AgrkciLi 

04 S 4 ^S 55 X tftmttmpwiij of i 3 hd«r.i tfm fu* make *ny grrat 
diflipefron (irtwTjrn gnwh and Mae rilrint H Ajfrieotp he*rhnfiibi 
in p^Lni^f S^hrllr de re wrfel/irit die DfcnttUtmg drs Kuptarviirid* 
bei i\pr Einmvitriols iiad den Abutii, <ilmp ^sJEtfn 

alt wo^ntiiVb rrrvliinlfii rnatattlmi und m- ]«in witter AbbniHf- 
feng "dt- natjra fwJU'ttm" nalerwliddei rr nui virmhiedm 

^ wriiliw hk'bt iiW wes«itlk> vcfschledne Vrlriolt",,." Gen, 

d* Chcm." IV r70-171. 
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" 1 a(£e five /d lias of saltpetre. one pals of 
sulphur and one pain of charcoal, prepared from 
the wood of CsMropit gigastca and Euphorbia 
iteni/p/ia by destructive distillation '; ponder 
them and mi* diem intimately and macerate them 
in the juice of the above-named plants and of gar Jic 
and afterwards dry the mixture j„ lht . Sllil and 
pulverise it to the fineness of sugar. Gunpowder 
(lit. lire-powder) is thus obtained. , 201-iQi 

"If the fire-powder is to be used for a gun. six 
or four pa/as of saltpetre are to be (siren, the pro- 
portion of charcoal and sulphur remaining ■ he same 
btiforr, 

J 03 

‘ l or a gu n with a light barrel, balls of iron or 
of other metals are to he used. ^ 

(’begun made of iron or of other metals are 
to be constantly kept clean and bright by the ski I- 
nil artilkrymi'N, 

By varying the proportions of the ingredients, 
«*., ehoicoal, sulphur, saltpetre, realgar, orpiment, 

4ak of lead, asafetida, iron powder, camphor, lac. 
m igo and the resin of Shares robust a, different 


W fiw IK 

iWjHLgh ||, 


Immd) i^uimsd by imykc dmjJjiiinit 
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kinds Lif fires are devised by the pyrotechnists 
giving forth flashes of starlight/' aoS-aoS 

From the circumstantial details given above, es¬ 
pecially of the method of preparing the charcoal, one 
h naturally ted to suspect that the lines relating to 
gunpowder as quoted above are later interpolations. 
The suspicion is further enhanced when ii b borne 
in mind that in the Polity of Knmandaki, an ancient 
work of undoubted authenticity, there occurs no 
reference whatever to firearms nor is there any in 
the AgntpurOfca in which the subject of training in 
the use of arms and amount takes up four chaplets, 
archery forming the leading dement, s 

The more ralbmtal conclusion would be that 
LhciutranTU is a patch work in which portion* * ol 
chapter IV were added some time after the intro¬ 
duction of gunpowder in Indian warfare during the 
Moslem period/ Dr- G, Oppert, however, stands up 
for its antiquity. 

In I in I bed's "Code of Gcrttoo Laws/ theme is a 
passage which is sometimes quoted as a proof tliat 

(r.S Set Intro t,. Dr r K. L MfcnA ut Agrtipurt*^. 

(a) 0F. k L. Milra p fading ffum ihr drterf-ption nC gum 
iloiirn, iflMludra t&3* piMtum to ht rtpnriua* thAt 
Saiukrtt Mu. VoL V, p. i 35 - 

M. Bfcifhdfit'* coiK’lwdinjf Jfiin^rln- VLrrii* Gra-nis Rsn-ik 
0i Fire'' arc vquallj flppltialsk t-i jukrahlti — 

*2 




l 7 & 


HINDU CHEMISTRY 


the ancient Hindus knetv the use of firearms. 
Halhed, not having an acquaintance with Sanskrit, 
had to depend on the Persian translation of the 
Sanskrit digest prepared by some learned pundits. 
We have been at some pains in finding out the 
original test which is generally credited to Manu. 
k is only by a forced interpretation that anything 
in Manti may be taken to refer to a projectile dis¬ 
charged from a gun. 1 


jc n'insiatc pus, ji pTcst ptmr F^ppcter nrrmment cm 
aMitwn* nuiUfaju* |<r caractbtv veritable dab LVbtripmiTtan dr 

cninaniiKrit rt livre* dc rttttt*, dipt rtpindis die,* Vttttiqnit* 

** dant Hi formula iom Vcnuei jmiqii jii XVIIJ* stfcdt, ptrfoh 
ju^qu i eupTrc Igfiipi. Li Irikfr pn (st tin r 3 ^Eii|i!r L 

et J iiM-hir- prt^’^dflnJir- mnhtrc foitft Kuntrw il a corapti^ avet; 
dti maltftv.,* dt diim multiples. I«i Ulu remflnJaAf i rancLqmt^ 
Icp divcncf /pqqua, dim f*i cfervutra 

tiOmBapon^ OU UH vdiitte. danlkde U ininsmiptpe* dc 
rh^4|ue mu nb ..Tit " " U Chlmlt sn mo^mt % fc " T. hjj, 

£|) The p:L^gc iu Munu ruai ihm* 

1 ! fff<if 54 wrs 5 WT*n*ft ftfq; i 

' fr^wf fit u fiafl irSt a nij, viLpo 

VV#gK e bcJw the of clthi und KultDkj 

nh.i/fa : — 
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In Sanskrit literature, there are frequent but 
vague references to 1 agtis astra rt or firearms, but we 
have no reason to suppose that the combustible 
matter these fire arms contained supplied a motive 
power of the nature of gunpowder. The fire 
missiles were probably of the same category as She 


fzifu arf* iir^iN t miimi mi:, if 

11 *WT«t?' r I ^ ff fl flET WlflTp 

iritis inwnfa frt^Pn i * 'ihrit 

MhRn«T ^tti i tfil Itaffifw: i 

^fS[^rgirf»T iff: n: RR? 

T&fflR; **»*[ R i Rifa WtfatWIWRffa fifl ^ - 

inwif'C^: i iFa ■ 

The correct rendering shookl be as follwf t—“ Ttw Hny alia 
not skljr Idi crti^miia in warfare with dtfceclFill or turbid or p-o^oned 
weapon*, nor with anv having 4 btatk rtd Av /« *j# 

upped With huratnjf TTUtfwMi " | nohlrf, who a!u fallow ihr 

Abort cuimnctitatont, ihn* translate*: *' when he fthr kln^) 
with bit foe* in biJilltf, let KEih not strike with ve*pm* cmmW 
{In w&dc£)l nor with tEticb as ire) barbed poi *on«d r nr the points of 
which are blaisirtg with fire." Where** HarthttT* version i»: M lhe 
rnajfiitraJe i brill out make war with any dec*t-tful marhimt or with 
poisoned weapnm oc with r^ftQon gnn* of *hh in* Esther 

kind of firanw," 
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'Greek fire. 1 ' j>. arrows or darts tipped with oiled 
flax, resin, regular, naptha or other hi luminous sub- 
stances discharged from bows ; sometimes elaborate 
machines bring devised to hurl the weapons with 
more deadly effect. In the L'dyogaparava of the 
Malij4liFmr.ua, Ytidhistbira is described as H col lev- 
ting large quantities of resin, tow, and other in- 
flammable articles for his great fratricidal war." J 
But there is nothing to show that gunpowder of any 
sort was in use or atiy chemical which would act 
a propelling agent. * 

The men Lion of gunpowder and of .some sort of 
explosives with identical formularies occurs idmost 
simultaneously in the Latin redaction of the work on 


(l) See Ur. mtn r * * Artliqqltit* of j ,iaj. 

In the nth century, KJuntfr Earned behind £ti 
myucitdih mntpam artd w*i hermetically wailled to all forei^iuff* with 
out ««pdon. Hen, fr Q Albfabu Hi ndu pri«iK* t t*ind 

iheller whtnthr Mohammedan InTiuton lndl 4 Mga«. 

RuE in Ihfi WUlifwio^ mod^ cif warlW m> mfrrr-r™ to panpowder 
li iii be found; thm *e re** in tlial m 

^ A D “ ■* (K.ind. W p.O Hbfrw LnO, ihemWre burning mmin. 
M ‘ tirrJ “ ver «t P .truck by which ihr 

«ufht*n. he knew ih«- n *fj it* we*pa* of 

firr fvffwj* they became frightened and fled in WwUtkf- 

tnent, cubing tforir friluni." 

Stein'a Trans. VoT 1. p. 344. 
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» Fir^ M bv Marcus Gtxcus -and in the writings of 
Reger Bat-on about the 13th century. 1 Greek Ere 
wait introduced inlo Constantinople from the Ka^i 
abuot the year 673 and ihr Byzarttians evidently 
knew that saltpetre was its basis ; but they kept this 
knowledge strictly a secret, and abstained iroru 
-Speaking of it by any distinct name lest the informa¬ 
tion might leak out. Thus the very word saltpetre 


Tfctf original jwuwiigG n 

Ultimo * Wfk 1 

fawnfNF*Sft 1 s f<H 5 : *iwi b 

^rvd tnqrfflfwft 1 

Jr fr hi^hTei S 11 ■ 

VM. 

For further refrprnL-ES to sImfUr fiTu 4 »i» 1 feft se* Miklnl^ka 
w Haitttniiik Ntaka l!n Wltwn 1 *" Hifldu Thoirre^ Vd 3 . 1 1 - 

1 ^ 15 . npprndi.T r pp. 

Th? firtt record of Ehc? Li M of cannon and jimp£*wd*ff tn 
tndhw warfare it in the ifMirtdn of B*bcr In h«? f«™l the 
paso#* of the Canges msf KanSiiJ with ihe aid of Artitfer/. 
For much vaEiljIiIl- infdrmuinn on iht subf^rt of ihr cxrly Asiatic 
fire* wca pun* th* H-iUtW mav cumuli an eAhamtife artirlr bv Ma[. 
Gen. R. Michigan io d» “ Jtmro. A*. Soc , Bcnfni, " Vol XLV. 
pp.JO ft- 

(lj 1 ’La Chimic an moftiti* t. p, JM- 
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i» conspicuous by its absence in the literature of the 
ancients* N'itumi (natron] was ad along exclusively 
applied to carbonate of soda,’ 

Saltpetre. 

It wilt thus be seen that there is much in com¬ 
mon m the history of the word used for nitrate of 
potash both in the Sanskrit and in the Latin lan- 
guages, as in ihcformur ■' sauvarrhala "and "vavak- 
shjtra" arc indiscriminately applied to it. 

It b very remarkable that in the later Sanskrit 
chemico-medSeal litcrajuni the rerv word sauvar- 
ch*aJa, which stands for saltpetre* in the ^ukranlri 
and in the Rasantava, ceases altogether to be ap¬ 
plied to it. but is used as a synonym of siirjikrt 
(natron), while yavakshilra has been pressed into 
service,it being clean forgotten that from the time 
of iharaka and Sureula this word has been used 


C! ” CVrt f ,lr <» pftipan <!« AJircur, ^ ™rrur, 

yws w ltlw ^ mols p ar ^ 

prr«j„ f In^mHicdaBtpaniiqujtr.rt q..<- ..pp.^ft 'cuWnt Apjutir 
*', ' 4 »er b fell* * ai , 

<1 Un *hrw ft , psfcnt «M du nil rum fartirc, prfparf « v «* 

7" ranii*- it** eMne, r m-i-dire Ju caftwxuie dopmanc - —' tnlm 

J ^I'ldr de U ChSmie, ’ p, jrt] 
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in its radical sense, via., the ashes of barley (impure 
carbonate of potash, from j ava, barley and kshrira, 
ashes). Both Wilson and Monicr Williams in their 
Sanskrit-English Dictionaries, following no doubt 
the authority of modern writers, erroneously render 
javakhiira a* saltpetre as also does Colebrooke in 
his "Amarakosha". Roth and Bohtlingk in their 
Wbrterbuch, however, correctly translate it as 
11 Attiksli, ou5 der Aschc von Gcrslwstroli. 

It Is strange indeed that a substance which 
occurs extensively in Bengal and in upper India as 
an efflorescence on the soil should have been allow- 
ed to go without a definite name for several cen¬ 
turies.' Dutt says !l nitre was unknown to the 
ancient Hindus- There is no recognised name for 
it in Sanskrit. 1 * * * Some recent Sanskrit 


ft) In ihe chemistry of Buharar, " Ir d* nfn,W i* (hr 
cqidvilcnt of J ™k»hiU»— 11 U Chimie mi ifcvci, 1 . 3 <# 

{1J We parptwele «« the word, "Stowed to vrith»»l » 

defeJQr I™ Hie t™ M sW »«* 

flow fdr BALtpcIri!, fttsw for nftiJon. 

13) Heisifl error pntHi pdNsip *■ he bid wo* com suited, of 
probably had ntf *equiiimsiii«re wifh, the oW lifcertt™ an «ub- 
jm, Prof MMdomll very property points out <sf the 

ffrfjtndi'H/lriHr ir* [**] fumiish«J bv ill* tlial nit. th« 

must nectjisry of IniPPriok it n#(fir wn« m*nlIon«3 *n 
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formulas for tin; preparation of mineral acids con- 
taining- nitre mention tfiis salt under the tiante of 
"sorakn‘\ This word, however, is not met with in 
any Sanskrit dictionary and is t-videnllv satiskri- 
tized from the vernacular strra, a term of foreign 
origin- The manufacture of nitre was therefore 
most probably introduced into India after the adop¬ 
tion of gunpowder as an implement of warfare. ' 1 
Mat- Med. of the Hindus, pp- 8y-t)o, ed. iyoo. 


v«U. And yet the northern Fanjfl. a the very part of India where 
u ttuwt Mhm mb. ft asttn fr, the nit between the fndm 

tniikv JheJu.it nt ji„eh qna&n. that the Greek companion. of 

f k * a * drr «■ «i*fl«J the ...ppfv to be noffrient 

f fthe w.inti of .he whole of JadU.” Jt would]* tqunlly harar- 
dD " ,to ™*kt**fce coodupioo that nitre *a* "unknown" to the 

Hifidwi 


(I I Durl l. probably cwTSa hi va far a, he «!* [CJ Id* view* 

wi,tl U,ht '"""“future Of hirr*" M a „ ingredient cdpro. 

powoer. For Hi* well known ial.prtte ha* been in n,e from timi 
immemorial m the bou> of rocket and other firework* both in 
China and India- In the D.iaaku nwraeharita by Dandf mention 

J nU ' 1 ; **?*?***' Ul "* C ^ ki And *"*■**■■ pow- 

which mkpem w,im pnbaUjr the btoif, The w Knl jw. 
eouutof ihe aunufart are of Kilrpm* on n commercial re 4 |r (ha! 
we have («. aerate in * nr* work entilfab "The Travel, 

f Jnhn Albert de «UihM» f„, m PmU in[i) the Eas| |njJ|cfc 

^ " ’* lhe Vl,U4S,re Of my friend, 

Mr Fn.hvira Chandra FSit a. Say, our author 
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Mineral Acm& 

Gcber was up till recently credited with being the 
discoverer of nitric add, aqua regia, silver nitrate &e. 
A careful examination of the works of Ocher, both 
real and pretended, notably of the celebrated Samma 
frcrfirfi&itii has convinced M, BcrtheJot 

that the knowledge oF the mineral acids was un- 
known not only to the Arabs but also to the European 
alchemists of the thirteenth century. It was a Latin 
author of the tatter half oi the ijih century who 
wrote the above memorable work and assumed the 


* Mm of tfae mthfitlcr wfcldi Si add ifl Gutoraiia co™ ir^m 
Jtjm* r, iJJty Leagues from Agra. And ibty gel if mat of Lzndth.H 
hath lain tong 7he blink nt and Wisest ground f\M* 

kHuULt ciE it* thougfr u*hrr Lands some, jhlI it ti mad* Ehusi 

tbrv mairr rrn.iln r™tttb« wbirb they fill wi<b their 
Earth, and let info th*-m fouti Rivulets, « s«uch water ** will 
i«-yc for it* nonking, which may b* the more tfffectaaHy fliry 
m .V c n» of Ihrir frtt, fading if tUl *1 a Br^ith. Wh*a 

lb? Wltrr hath drawn -nil all the Hlt+peter which ™ In F-.iriti, 
they take Eh? rarest part <d U r and di»p*» if l<do a^ber Trf-rwli, 
whert El grows thick, and then they boil it Sikr cMJI lira-ally 
jatmittLng it, and then they put it ifttff oarthrn P^S wbr^Sn th? 
remainder of lb* Dreg* gE*s |o lb# bottom ; and when Oh w»*t 
b«gma to ihkken, ibey iak* it onl of th«* pc**. I* ^ |X m 

the inn, wht'rr it grow* ban), and it rrdimed into th,it form 

wherein it Is bnWght Into pp. 66 - 67 . 
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venerable name of Geber to gain public: confidence; 1 
5 ticb instances of literary forgery are by no 
means uncommon in the alchvmtraJ literature of the 
East and the West. 

The distillation of alum is referred to in Rasiir- 
*ava and of green vitriol in R.RS. (see pp, 71 t qz) 
W e have, however, no evidence that the acid thus 
derived was ever used as a solvent. Hoefer justly 
remarks that real progress in chemistry was impos* 
sihfe in India and China, as the preparation of 
mineral acids was unknow n in both these countries; 1 
At the same time we should remember that Rasflr- 
uava and similar other works lay stress upon vuf a* 
in which aqua regia may be said to be potentially 
present and w hich ia fitly described as capable of 
0 killing all the metals ,r (see p- 72) 

J hi: preparation of mineral acids is incidentaily 
described in several exclusively medical works, 
composed probably in the 1 fifth and 17th centuries, 
e. g, Rasakaumudi by Mfidhava, Kasaratnapradlpa, 
and BhaLdi ajyara I n rival f 1 by (ixivindadslsa, &c, In 

fl) " L hvfhrtJiise h frliM rraiicmhhbls k me* y^ni, e'nt 
T 1 hr aufruF la|ini a rwtf inr^it^u, 2 ^trrtE: tc fivre din* Ea. jccfiiidt 
TnoLtrf du XIIIe mktlt, ef Vi crin tQu% 1 e pAfroni^c da ttam 
dn CfffcjtT." " in, Cbimtff a n moyt-n j 343. 
tri " Hljf. ctf* Li Chimle.'" T, I. p, 2 $, *4, iS 66. 
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the last work under the heading of mahfidmv akarasa* 
directions are given for distilling a mixture of. 
among other things. a]um 4 green vitriol, salammoniac 
saltpetre and borax its a glass retort. In tlij±r way 
a dilute solution of mtro-imiriatic add is obtained, 
which Is prescribed in derangement of liver and 
spleen. We have a similar recipe in which in 
addition to the above ingredients, rock-salt and 
sra-salt are used, thus yielding what is called 
“sa^khadriivakil” [lit* solvent HoreoncIwshdL) 

The term ‘drfivaka 1 (solventJ seems to have been 
expressly coined to do duty for tile mineral acids. 
We have seen all along that in the older works 
dnivaka was used Invariably in the sense of solvent 
or flux (see p. i jo) but never in the sense of a 
mineral acid f the knowledge of which set' ms to have 
spread both in the Ea^tand the W est almost simulta¬ 
neously. The regular application of the mineral 
acids to technical operations dales from the lime ot 
the Emperor Ah bar or perhaps a link earlier- Thus 
in t he A A ' ri under the u Method of Re lining 

Silver * 1 mention is made ol the use of rast (aqua 
fortis], ll is not easy to make out how much of 
the processes of the assay of gold and silver as 
described in the d'i# is of Hindu origin. 

Roylc, Sir W. O’Shaughnessy (^Manual of 
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‘Chemistry"), Ainslk- and others maintained that 
the Hindus were acquainted with the methods of 
preparing the mineral adds. These authors who 
wrote more than half-a-century ago derived their 
information at second-hand as none of them had 
probably read the Sankrit works in the original. 
Aitiyjfe gives the following recipes as used in 
Sou I hr m India among the lamif physicians for the 
preparation of sulphuric, nitric and muriatic acids 
respectively ; 

Sulphuric acid : iJ The Tam if physicians prepared 
their article nearly in the-same way that we do, via., 
by burning sulphur with a small with a small piece 
of nitn- in strong earthen vessels.*' 

O Shaughnessv says : "sulphuric acid, the Gun- 
dak irf tit nr of the Hindus has long been known 
among the Eastern nations. In southern India it 
has been prepared for many centuries." 

Xitric acid ; This acid the Hindus make a 
dumsy attempt at preparing in the following man- 
ner which must not be rigidly criticised by the 
chemists at Kurope, 

I ftke of saltpetre 20 pjir^s, 

ii alum 2f } n 

the acid liquid from the leaves and stem 
<ii the Bengal hufsrgram r8 
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^ and distil %viih an increasing heat till (lie 
'whole of tli-e add is condensed in a receiver. 
Muriatic acid : ' Take of 


common salt 
alum 


J# S parts 
it parts 


The acid liquid from the horse gram and distil 


The very name of sulphuric acid, id 

At far is L'rdu /.e. the hybird tiugtfrt fm/tni, an ad¬ 
mixture of Hindi with Persian* Attar in Persian 
means the volatile prinrinple* often odoriferous, 
Gntdb M Attar i>. otto de Rose, “Gundhak" in 
Sanskrit is the equivalent for sulphur. 





Knowledge of Technical Arts 

AND 

Decline of Scientific Spirit 

In ancient India the: useful art*; and science*, as 
distinguished from mere handicrafts, were culti¬ 
vated by the higher clasts, in the White Yajur- 
Veda and in the Taittiriya BmKmaifa, we meet with 
tin- names of various professions which throw light 
on the state of society of that period ; unfortunately 
a knowledge of these perished with the institution 
of the caste system in its most rigid forrm * 1 Among 
the sixty-four “kaliis" or arts and sciences which arc 
enumerated in [lie old work of VatsAyana 1 called 
I v . 1 rai n--utr^ occur the names of the following : 


[0 Dim i " Ci rill mi an to Aiwfent Itefia^ pjv iS5-tJ7* 
Calcutta «d. 

(l) " VjSliijini !■ another M authority.„Tk n.ime 

™ urs Jh |, yj. and |j hrl?jih-|y the- author oE she* 

tfaa mu smjim is -omc hi* nilr* refer lo Irnnn chiefly lured in 
111# iAitrr, Thr t**t ha* fMu dcriTn iu u* jilmaU; tmtfcKkd, *hm W - 
■ing tea jCrr^il fmpalilntj aiKrtfijg- owr ajjcwuir*, whieife in „ti±t* fleu 
1 **»* lt# cement j tm And refetrn^ by Dandf, VAdmih and pfcber 
™lm. M —Plre^T. | Q BartuTi ‘ Aniarak^h*.’' prefacf. ailh 
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(jiwraqrlui or the examination and valuation of 
gold and gems, 

'irjiw; or chemistry and metallurgy. 

H"»<iitrwmT»iij r or knowledge of Lhe colouring of 
gems and jewels, as also of mires and quarries. 

In the SukranTtisnra or the Elements of Polity 
hy ihknlcbfliya, we also read an account of the 
various “kalis" ; { -,jr. 

qitr v'ti^Tfel lavif u vtu Tw nwi —"the art of piercing 

and incinerating the stones and liit metals is known 
as a "kafn.’' 

MMrnivnl mm wjti : knowledge of 

the torn Be nations of the metals and the licit* and 
the plant* h also regarded a* a “fcal( + pp 

vz^isYisf mmt tm a 

E 

*' The art of alloying and separating the metals 
is also known as a “kills.” 

m *ni| i 

WsSTiirvftnfi' m n 

“ The art of extracting alkali [see p p- 3 r-^S under 
Sujmta) is likewise counted as a “kahT. in the 
science of Avurveda, there are altogether ten 
-kates” 
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We also find that among the comp muons of the 
pout Vfoia ivere an assayer and a metallurgist. 1 
Sui’li terms as M lohavjd‘ K a«d aJ dhiiti4vid bt which occur 
repeatedly in Sanskrii literature show that tire 
metallurgists were held in high esteem and expert 
knowledge sought after. 

The art of dyeing was carried almost to 
perfection* the fast colours resembling the Tyrean 
purple. 

In the Write age the AVshis or priests did not form 
an exclusive caste of their own hui followed differ¬ 
ent professions according to their convenience or 
natural tastes, thus fulfilling the ideal laid down 
by Emerson : N Has he (man) not a cuffing in his 
character? Each man has hi^ own vocation, ‘{“he 
talent is the call. 11 But all this was changed when 
the Brahmins reasserted their supremacy on the 
decline or the expulsion of Buddhism. 

i he caste system was established dc novo in 
a more rigid form. The drift of Manti and of the 
later Puriiwas is in the direction of glorifying tin 1 
priestly class p which set up most arrogant and out- 
rageowt pretensions. According to Stimita, the 
dissect ton of duad bodies Is a sine t/un non to tlir 
student of surgery and this high null] on tv lays par- 

j ' C(wtU -in*! T li 11 m i i Trarw. =■»i H'qrpji ,i .irhiiriEj, p. 
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cuJar stress on knowledge gained from experiment 
and observation, ' But .Manis would have none nf 
it. The very touch of a corpse, according to Manti, 
i -- enough to bring contain i nation to the sacred 
person of Brfchnun/ Thus we find that shortly 
after the time- s»f Ytigbha/ap the handling of a lancet 
was discouraged and Anatomy .md Surgery fell into 
disuse- and became to all intents and purposes lost 
sciences to the Hindus. It was considered equally 
undignified to sweat away at the forge like a Cy¬ 
clops. He me the cultivation of the Jta/ds by the 
more refined classes of the society of which we get 
such Vivid pictures in the ancient Sanskrit literature 

(i) mqm«v lUfliVHr Pm: i 

vfcfm flff «« 1 I Etffflhrfwfawtf: l| 

IWtlft ff iw ^ Ult^ I 

(J*fT TrT*fw*IT It 4J'45 

* * * * * 

IWHiw! ^iwrt»lth( -mvr. n 4* 

Siffra. Oi, V # 

(3) Tb* * Law* 4if Maiur/ 1 V. *4^7- 


f 3 
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has sunived onlv an traditions slnrr vary long 
timi* past- 1 _ 

i ! i> Sinul.Tr danger* have | bra Timed Europe from fintr to (imr 
hiik her %iiEttly ttfliw h.i'.r proved Iwarer rd flvrrti in [hr S<]ri£ rii^ 
Thu» H Aristotle'? uplnlon that 'Nuntruf work tfifliU (4J t|i! 

c I it hL-indartl -it llintght 1 w.i;- certainty ml influence h-err. In .lli 1 i >r- 
daoce vrilh thi- die min the cduLMfed firnc-fen held taiiMrf frmin the 
o^Aqriitinn and pmrtice of lerhnirnl eh cm Sett prnee&ttsc n fchcon-ti- 
eftJ of thr rrartUnu involved in thew tnv oitnirie fhetr 

circle at Erttc-mrd "—Mpyrr'^ iP Nut of Chcmivtry,* rians. by Me- 
Ooor.iH, p- iu. «t. i-SgS, 

ParirelrLis flingn a *ri«r at the phjpdciJiru of h\s time nod conv 
parr^ them with thr alehenti*T* in ihe foHuknifig term* M For they 
aie not given In idlcne - nor gm En .1 proud fudnt, or gd u*h and 
*irtm ga jwieoIi, dilen showing Ibrir ttnjpi upon I heir finjfrn flf 
wTMnr?g fWDrd*wiib rilvtx tilt* by dldr rides, w fine and gay 
S ,om “ip™ their bund*, bat diligently follow thrir labour*, aireAt- 
i f1 K li 'hotr' ilajfi md OBgbE* by ibdr femusl. They dr> iu>f spend 
their tllft* abmuf for rattataaW but laic* delight b ihrir tabors- 
focy . They wr.ir ItiEhre garments frith a putieh, and An apron 
wherewith ihey wipr Ihdr hand*. They put thrir lin^rw nmrangit 
CM ^ I Sub? ctiip and fiCch K nut into |dd rings. They are toot v 
nnd hlii'k like iniitbi iund oeirierr, and dm nut pride t httfsaselves 
epiiti dean md beautiful Quntid by Rndwd] En hi* 

*' Rirth uf ChriitEBiry/ 1 

Erm '*■ late .ij i|» l middle nl tb^ E,iai century, the pursuil nf 
ChtmUirv in England was not regarded In 4 smoui light and 
" t-hflinlM^ wrre .inh^mrd i.. call tbrnudvei *m because thr aptffce- 
one* had appragirbled the tininp"—□ circa ftutajux whkh led 
tkhig id t%;i 0 ilerhirr "(hat England wn not the J:ind of 

11 ‘fetinf 



HINDU CHEMISTRY 


» 9 S 


Tlir arts hHng thus relegated to the fow east** 
and the professions made hereditary,* certaiji degree 
of fineness, delicacy and deftness in manipulation 
was no doubt see 14 red hut this ivan done a I a terrible 
cos? The intellectual portion of the communal v 
bemg thus withdrawn From active participation in 
the arts, the /wrt and a-Ay of phenomena—-the 
coordination of cause and effort— were lost sight 
of- the spirit of enquiry gradually died out among 
a nation naturally prone to speculation and meta¬ 
physial subtle firs and India fur once hade adieu to 
ejqjeri men tail and inductive sciences. * 1 11 Her soil 
uim rendered morally unfit for the birth of a Boyle, 
a lies Cartes or a Newton and her very name was 

OC The VadinUi pltil^^phy* u n 1 MinJ tx p.’Lhdi-tJ by 

S;tm Irani. which (rjrhcs the unraiUty of ihe nuterlal *qfI rf, u *]+* 
ftlJt l.icjgt- r.xfcjut mp^n^ihJe int bfinjgif|£ xhe »tudy of pbj5rE.1l 
*dencF lulu disrepute, Samfcirj £i Linupuring in him ictiVturc? 

™i|| luuiiril.i >md hJj Our w tv a dtSTflirt from <H * 

Cotnmeflt&ry on ihe VnlAirtn Sutras, will nuikr thr puJnf dear j 

l flitrt';T*t^rrTarafifT^*3^i^ l '«i 1 v^ -sr nf « wiwctt, ‘sftfG** 

<wvW^wiTWrmq-frofr * h i*f„ w*i^u?rijvTr*rn qfuffin- 
t^rqT^ VTHTtW itigfa 1 ?i*j*o ifawr^tf 1 

■P'^fTTfHfr f|fwwftrv Fvrciafi^vi^ 

< BllTsmfi?* ifo w^T^«^i|ihitt ni^ft 

twiiTi^aqw^F \H N teifl 1 

11 Vedanta Diinann/' II rimbnv «t_ 
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all btrL expunged front the map of thr scientific 
world - 1 

In this land of intellectual torpor and stagnation 
the artisan dasses h left wi)' mudi to themselves 
and guided solely by their mother wit and sound 
commonsrnsr, which !s their only heritage in this 


“It tbu» appear* Eh*i the ,itnmic doctrine Es- !Uu>pp 4 JHMf^l by vrEy 

lir.ilt if^'irnrhiS iirtty, tn NipfSLi^J ?o OiufrC *t‘fiptutJ.il pJLSSAjft* 
whii; h Jerbrr the Lurd to 3 m | hv general Arid is. not AiMfrpEed 

by any of Etie tinthintiBi t.ikin^ tfcm iMnd sm impturr, smh as 
Mwflitt fiml rthen. Hence it ti eo be itho^etlier durrtfliided by 
high-minded pint who bwa regard for ihilr own 5 pi ritual wd. 
farr. rl II. a, 17 

" The rewMidn 4ixoMnt of which tin- dorErine of the Vatbo< 
ihik.K I’.nui.* be- have been staled ThaE dnclrin* 

may be exiled wnu-de« rtj rfive (or Hrni-nihilMir| TbibiHt^ 
tranr., /&pV, 1 A, 

(l| Amjiuf a peupJe ridden by OBlc and bidobmiml by the 
aiithHjfFtii-% anti 3 n Jutirtbin* qJ the V4n hiruu, and 
ind having EbrJr inlrffeet ibm oamprd *nd pnaJy**d P no B*yl* 
coo 3 d arise to 3 At duvn such Kiund prindples fur Idati^e m j 

P XNVl.' 1 h , , t saw that several cbymbE* had, by a laudable 
dilfcencc "btLin'd varii>u» prudiErfJoni, hit ojH 3 n many more phe- 
mnru-n.1, coitridembfc in their kim\, than could wr33 be exported 
***** tbHr narrow p riflrrplr* ■ but finding Ihe ^'nrr.ility of lh<w 
aridiL ltd EU i:hymktry, t« have find fcanre any view; bin mihe 
pfepanliom uf ffiedErtneip tit 10 ihr imp reiving laf imetEtl*, [ %*ai 
E«tnptnl lo iWdrr the art; hoe 4* a phydrian ur an aJcfcyniif r, 
but a philosopher, And. with ildi view, | uhly drew *:p a scheme 
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^orld, have kept up the old traditions. 1 In their 
own way they display marvellous skill in dames- 
vening, making ornamental designs on metals, 
carving on ivory p enamelling, weaving, dyeing 
lace-making* goldsmith's and jeweller's works, etc* 1 
Hic successive stages in the manipulation of one 
branch of the arts have been carefully watched'by 
Mr. jiYmasaraj/a CJiakravart? si, A-, late Scholar, 
Presidency College, and his experiences embodied 
in a paper, which* for the most part, is reproduced 
below with certain alteration $ ; it is of singular 
interest as a contribution to the history of the 
Indian technical arts- It now remains only to add 
that some of the processes described below were in 

ivr n divmjcj] phiJonHiphi: torhirh 1 ihou tl b* glad e h-ftE -in/ rxpHi. 
mfinti or observation* m Etw mijjht an/ way contribute to 
compute/ 

K X V r 11 {. *• t - A nd. tiu ly, If me n wen- willing tq regard 

t!?k iuhtflAAttfit flf phi I ftitiphr. rncirr ih-im their own ir-piil Jit-ion*, 
it Wff ea^jf to itu k-r i birtn 5 h^E ©nr of t hr mc^l coro kteni- 

ble 'rvii n, they could tju Ehr w«wld iy la **t thrmwlii'-s dfHgfcndjf 
to mukr I'xpjrnmpirt*,. Jhd <NjlJc*i ribieiviliiflffih hit bout j* tempting 
tu *§tjti3i*h theorirj upon iiitm. brfufr ihty fcav* taken notice of 
afltbe phpnomcan tftni are lobe fahfrd/ SHiV* cd\ of BoylCi 
works. 3 vliIs, 17 ?^. 

U j Vide mm nnfcfncEiarii* frf ohm** pp 147-jr 
•2) For tln.iii*‘d iiLtofmdiiDA cm utn\c of iImtm" hnneht* the 
readier aiatrjf *-on*uJt Pirdwijn^i ■ IndiistrUi * ! AfIa JiuJi-i ', 
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vogue at the lime of the Emperor At bar anti pro¬ 
bable existed long before, as Rasilrrtava amply 
testifies {p, G8}. The very terms “poonoor" (pun- 
h,jr) and ■ Xeharwalla ” iNifiriyiih) occur in tin: 
descriptions of the assay of gold in Am-i-A'kbnii * 1 


The wattage el Gold In the course ol Preparing 
Jewelry In Bengal * 

Sot-DERiSr, 

The rsmet process that we shall consider is 
soldering* This is undoubtedly the most important 
process that the goldsmith has to perform from n 
commercial point of view. It is in the course of 
this process that the practical goldsmith plays those 


H i Along w\ih Mr Chalfr.iv i s tX'djr thauEd be nrid Al*-* 
7, ft Hj "<in I hr M_innrf rtf GtAd," “ I hr MrtiU>d iif 

1 -C»-fininStiver 11 " urnl llic Mnhmi ttf Sr|»;it;i£ifi£ Fh< i Stiver 
it Lifii tbr G old. ‘ Blochamiinr!'^ ix-s n v Vol L pp. jo- aj. 

(l) “Eniliin Engineering, 1 ' XIX 06*6), The Mrchaithral 

OpFfilllblW of MrlltGg and IlMiLtncring Iijlvp bnii Ipf \ wtft. 
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dh ischicvous tricks which go so ha^d against thosc 
who purchase Ilia predictions or order for them. 
The quality or quantity of solder {or employed 
ts the first question that is universally enquired into 
in all eases of commercial dealings in Indian 
j ewe fry: and while by melting sonif articles the 
valui 1 of the gold p«_r tola i* reduced by Rc l or 
* only, we frequently find cases in which (he -value 
is decreased at the ruinous rale of Rs. H or Rs* 10. 
This List stale of affairs arises when the solder 
consists almost entirely of a mixture of baser 
metals and is at the saint 1 limn fraudulently used 
In larger quantities than ivliai is absolutely necess¬ 
ary 

Con side red i however, from l he >l and point of a 
chemical student who investigates the subject of 
ascertaining the amount of metal that is lost in (he 
operations of the goldsmith* the process of solder¬ 
ing b scarcely important enough to receive a 
separate treatment. The preparation of the solder 
and its reduction to the condilion of small thin 
bits arc embraced in the discussion of nulling and 
hammering; while the loss during the blowing 
operation, during which tlm reducing fiamr of an 
oil lump is made lu play upon the solder and the 
parts it is meant to join together, may be supposed 


HINDU CHEMlSTttV 


J 4 u 


to have heen treated during the discussion of the 
subjiTt of Sons of gold by vobtili-^tionh I he fflrt 
that almost all solders contain a little zinc perhaps 
make* thr loss in their case lo br much greater 
than in that of an alloy of gold and copper only. 
The following three sets of figure* give the weight 
of gold and the weight of solder before the process 
of soldering and thr weight of the article after thr 
operation has been finished :— 


Gold 

T-ntft* anna* pie*, 

6 u ES 

3 0 4 

3 S a 


Solder 


Wl 4f Gold k Solder 
after oprraliun. 

Tolcu a.nna^ pics, Tdas .Annas pels 

1 4 0 6 15 O 


Ct ft P 3 7 *34 

I40 4 14 .1 


Thus, on tlir whole a loss of 11J pics lakes 
place in dealing with 14I tolas of materials. This 
givrri the rale of loss at 79 pies per tola. 

It is proper lo observe that of the Joss that 
takes place during soldering. about one-third is 
due to purely physical causes, if. g. the loss of pieces 
of solder which fly off before the blowpipe. The 
above figures are accordingly not to he supposed as 
affording an accurate estimate of the amount of 
material that lost by vapourisation during the 
operation of soldering- 
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Filing ani> Cutting 

These fits' the two operations of He goldsmith 
in the course of winch gold i* To si to M appreciable 
extent. The work of cutting is done by a class 
of men called jfffjhfrA/WoAfx to whom the articles 
are made over for the purpose* In recognition 
of the fact that loss of gold must inevitably take 
place during the operation of cutting, He goldsmith, 
when he takes back Urn articles and the particles 
Hat are chopped off He surface from the naJtdjti* 
wal&s, generally makes ait allowance of one pie per 
tola in favour of the latter. 

The Ions which takes place during the operation 
of cutting as well as the loss during filing, i.e* 
rubbing the surface of gold with a steel file to make 
it smooth, is due to causes of a purely mechanical 
nature and can be prevented to a great extent 
by the means suggested for minimising such loss 
in the course of hammering and drawing. 

The operation of culling is always, and that of 
filing some times, effected after the article lias been 
coloured and polished. But as the chemical pro¬ 
cess of colouring will he treated of separately in the 
following pages, the mere mechanical ope ration 
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of cutting and filing are here put in Tor the purpose 
of preserving continuity > 

Thf. Chemical Openatioks of the Goldsmith : 

CLEAxM^LSfi, COLOL KING ANN I POLISHING 

Wi- now I'omc to a process which, though not so 
important in the eves of the goldsmith a> some oF 
the proresses before described, is yet of the greatest 
consequence in the enquiry id which we are engaged* 
This is the process of colouring. 

tf it were possible for our goldsmiths to work 
willi purr gold, the appearance 0 [ the material 
would suffer very little by thr various processes 
of heating, hammering, &e. ( and a cm re mechanical 
rubbing would throw off the superficial dirt and be 
mi Ific cent to expose the natural yellow surface of 
the unalloyed metal. This property pf pure gold 
'* due to the fact that no oxides of gold are formed 
aL temperatures t*.< which the metal is exposed 
during the operation* of the goldsmith, Indeed it 
b well-known ihsi gold does not unite with oxygen 
at any temperature. 

Hut (he ease is different with copper, the oxide 
of whirli is formed a! temperatures which arc* ordj- 
n.irilt attaint'd by the jjottlsmiili m the course uf 
hjHi operations. Hence, if a mass of copper is 
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heated in tlii- gpldsmfill's lire,, it is divested of its 
bright red rofnur and acquires a dirty black appear¬ 
ance due to tin- formation of a coating of cupric 
oxide. Now, an alloy is nothing but an intimate 
mechanical mixture of Its constituent metals -the 
molecules of the several metals lying promiscuosly 
as it were. In an alloy of gold accordingly in which 
copper forms a constituent part, the particles of the 
latter are freely interspersed between those of gold. 
When such a substance is heated in air, the gold 
particles retain tlictr primitive ye Now, hut the par* 
tides of copper, which are exposed to air, arc 
oxidised into CuQ, This substance as we know, 
a black amorphous powder and it gives Eo the whole 
mass a black appearance* which becomes darker 
a^ tlic metal j> hammered over and the powder is 
thoroughly spread over the surface of the metah 
An interesting and rather curious experiment 
clearly illustrates the above explanation. If a piece 
of gold containing a little copper be heated in air 
and care he taken mil to vtjb the metal in any way 
so as to spread the black oxide of copper over the 
surface, it will be found that the metal, if free from 
external dirt or soot, will be s|ill yellow and toler¬ 
ably bright, Thr yellow of the more numerous 
gold ppiides overpowers the colou r of the black 
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aside of copper If. however, this black substance 
be spread over the surface of the metal, the colour 
instantly changes. The spreading of the oxide 
b easily brought about by hammering, ami thus we 
can take an apparently bright piece of metal and, 
bv hammering reduce it to a jet black mass. 

The ignorant goldsmiths explain this blacken- 
ing bv supposing lhe stain of the black steel hammer 
to adhere to the surface of gold. 

Wc may, perhaps, in this connection mention 
a particular artifice which is sometimes employed 
by our goldsmiths to cleanse the surface of a gold 
and copper alloys which lias heed blackened by lire. 
This met hen! is employed whenever it is desirable 
in the course of tvorking to expose the bright 
surface, but where it would he inconvenient, impos¬ 
sible or unnecessary to apply the long and laborious 
mode of cleansing or colouring which we shall 
hereafter describe, fi is found lb at it a blackened 
piece of gold ami copper alloy be healed in a 
charcoal lire to redness and then w ater be sprinkled 
on the Tire, the alloy at once acquires the bright 
odour of gold. This phenomenon though often 
practised by our goldsmEfhs, is a pu^ile to the 
most intelligent among them. -***#* The 
true explanation of the opt* rati on scents to be 
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that, when placed in a charcoal lire, the cupric 
oxide h reduced to metallic copper. Rut if it is 
taken out when hot, it comes into contac t with the 
air again and is oxidised. Wltat the goldsmith 
does ts to suddenl v coof down the in Ha I when in 

■r 

the reduced state and not to allow it to come into 
contact with ihe open air, until it has cooled sv HI - 
ciently down, ?o as not to hr liable to re-ox ill isat ion - 
From what has Lem stated above, it will he 
easily *< m rn Uiat when a piece of golden ornament 
has been completed by the manufacturer, it is 
of a dirty dark colour and must tur cleansed before 
it can hr used In this country mere cleansing is 
not sufficient, for the popular taste does not ap¬ 
prove die new golden articles appearing and being 
used in the yellow colour of true gold- The 
articles must be f< coloured ,F before they can be 
made over to the customer, by which is meant that 
a bright reddish colour must he imparted to them. 
The particular tinge which is liked by different 
persons is different, some people liking a colour 
verging very nearly on red or orange* while others 
have a fancy for a colour which approaches to 
reddish violet. 

The process of imparting the requisite shade 
of colour to articles of gold is one of the most 
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cumbrous and tom plicated chemical operations 
jh the whole range of indigenous arts and manufac¬ 
ture?; of India. The numerous chemical reactions 
that Lake place in the several stages oi the business 
arc of more than ordinary interest; while the im¬ 
mense loss of gold that apparently takes place leads 
one to wonder why the subject Has not as yet ht en 
taken up seriously hy commercial or scientific mm. 
The process of colouring, so recently as 20 years 
ago. was universally carried out by the gold smiths 
themselves, and in the villages and smaller tow ns 
the state of afairs is still the same. But in the 
metropolis and at the bigger stations of the pro¬ 
vince, the advantages of the principle oi division of 
labour have lately begun to be felt in every branch 
of art and manufacture, and the result, so far as this 
part ice I icr subject is concerned* has been the spring¬ 
ing up of a class of people w hose sole business is to 
Valour ornaments and other articles of gold. These 
men are known among our goldsmiths as the 
r»ngtta/cs. They do not charge any remuneration 
for their labour, but retain the fluid in which, 
daring the process r>f colouring, a quantity of gold 
is dissolved. 

We will no iv follow the rung-mat a through the 
course of a complete set qf processes for colourings 
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^kippin^ over the mere mechanical parts of the 
work, but dealing a little fully wtth the portions 
which 4i re of a chemical nature. 

The Processes of tmi: Rixqwm.a 

I lie shop of a Calcutta rtfngtiw/a is oar r>f the 
most miserably furnished lvorblng-places in the 
whole metropolis. A charcoal lire, a pair of bellow*, 
a ft? iv crude pieces of indigenous cart hern-ware, 
luo or three coarse pots of China, together with 
a few other little things, are all that greet the eager 
sight of the observer whom business or curiosity 
fe^ids to hk dork and ill-vrutilated den. 

The rtingwafa has to wait till a suJfurient num- 
ber of golden articles are accumulated in his hands. 
He does not generally commence the process until 
he ]pas got at least ten tolas of gob! for col on ring. 
Because the cost,, the trouble and the time required, 
as he says, in going through a complete series of 
operations ate such as to prohibit has doing the 
work with a smaller amount of gold at a time, 
Ordinarily a u khola", as the annum I of gold colour¬ 
ed at one operation is called, consists of a boy]; jo 
to JO tolas of gold. 

Having got the amount of gold sufficient for 
working a kh&fo> the Jirst tiling that the rnnfr&nltf 
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Isas to do is to deanse the articles of all external 
dirt as wdl as of the blackess due to the formation 
of Cut). W ith thiii view he first beats them in a 
fharrual fire t thus causing ail the oil, charcoal dust, 
and other foreign substances on Hie surface to bum 
off, I le next puts an earthen \essrl on his lire and 
bolls in it about a seer of the unripe fruit of tamarind 
(' Ym n a n ud us 1 1 id lea), a sustance contain i ng co n si - 
Jc table amount of tartaric and other acids in the 
free state. Taking out these boiled articles and 
squeezing them sty as to extract the extremely acid 
pulp he forms a thick syrupy fluid. In this fluid lie 
boils the ankles till the dilute acids dissolve away 
the cupric oxide* leaving a yellow surface of pure 
gold. It b found that the solution of tamarind pulp 
becomes distinctly blue in vitnie of the formation 
of copper salts. 

in the place of this rather clumsy mode of 
cleansing, which is largely practised even in the 
metropolis same of the more adventurous runga'a- 
fa.r use a rather mare clever and neater me I hod. 
Instead oi preparing a large amount of tamarind 
pulp* they obtain from the? grocer's an ounce or two 
of a dull white crystalline substance which they 
rail ,L ar.;d t ” and a solution of Lhis werves equally w ell* 
if not better, fur their purpose. To the question 
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ati to what the substance called "mid [*, they can¬ 
not give a saurfactorv reply. And even the grocer 
who sells it cannot enlighten the inquirer more 
than to this extent that the article is a (scum} 
or a bye-producl in the rna nufnciurc of some arid. 
Having subjected the substance to a rough 
chemical analysis, we came to to conclusion that 
the substance should be nothing more nor less than 
KMS*> + or hvdrii potussir sulphate, an acid salt 
and a bye-product, as we know , in the process of 
n||ritifactoring nitric acid. The reaction of this 
substance on the copper seems to he this ; 
a KHSO t + CuO=K j S0 4 + CuS0 4 4- H s Q. 

The normal salt di-potassic sulphate, copper 
sulphate and water arc formed, 

What Lakes place in the gold as regards th* 
particles of copper takes place also in the solder 
used as regards the part ides of both seine and 
copper that are on the surface. 

The oxides of copper and rinc arc acted on bv 
the dilute adds of the tamarind or the hydrin 
potassic sulphate as the case may be, and arc 
dissolved away in the form of soluble salts. The 
reaction in the latter case xs: 

2 KHSD t + 2nO=ZaSO l +K 4 SO, + lI i n, 

As the solder contains a large amount of silver, 

14 
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its appearance after the topper and zinc hare bms 
dissolved away, is almost perfectly white, which 
appears rather prammeni by the sub of the bright 
yellow surface of gold. 

The next operation of the rungfrifitu is perhaps 
intended to carry on the operation of clearising to 
^ further extent. He lake- about hull a pound of 
irommun salt, and mixes it with an equal amount of 
ordinary potash alum, purr based from the bazar, 

1 he mixture is then reduced to the form of a 
fine paste. 'Hie rungtrata non rovers each of the 
articles to be coloured with a thin layer of this 
paste of salt and alum and then places them on the 
lire. After the paste has dried up it b washed 
off with water, and gene rally the colour of the 
gotd appears a liule bit improved. The reason of 
this Ties in the fact that the few particles of cupric 
os life that remain on the surface are not wholly 
dissolved out by dilute add in the first operation 
arc got rid ui by this process. 

After having been subjected to these two 
processes, the article acquires almost perfectly the 
beautiful yellow of pure gold ; hut as Inis been 
stated already l Fie or solder appear* at the 

same time a* while as pure silver. The contrast 
of thde two different colours placed in clotfe con- 


hguity is rallit r marked ; and tk next opt-ritti^n 
of tli E rjingu a/a is intended to rrmed y this defect. 
In order to maker the solder and the metal appear 
at the same valour, he actually covers the surface 
01 the solder with a layer of gold taken from the 
article itself- this- ts done in the course of the 
13tin3 proves^ which we Hill describe rather fully., 
as it is the most important of these stages of main- 
puhtion at which loss of gold lakes place in con- 
side raid e iimou nt. 

Hav ing placed an open earthen vessel on Ids 
lire and having pat some water in it r the ruttgmais 
prepares *1 mixture consisting of about four parts 
ol nitre (say t Ifr.), one part o| common salt and 
i part of alum (say j Hi each). 1 He then puls the 
mixture into the vessel, taking care always that the 
water in the vessel be not more Ilian what is necess¬ 
ary for dissolving about half the amount ol salts 
added. The solution is then heated tilf it boiEs 
evolving large quantities of gases and fumes, 
amongst- which chlorine can be easily detected by 
its nnmisiukable corroding odtiur. 


(Jj Cf n killing- nwnriJiiy' aitrf gdd/' when* 

■j mixture, Jimanj; [HhiT Jngratirnftj c*T AJmn, salt and 

^lEprlre I<rchnka% rolled a vsdfl, i* nueJ. 
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hi this filing solution the goldsmith places the 
dean Bed ornaments Su as to keep Hum wholly Sm. 
merscd* He examines them from time So time and 
after a while I mils that a layer of shining gold has 
formed on the surface of the white solder. When 
this deposit is sufficiently thick and the whole 
article presents the appearance of being formed 
out of a homogeneous material he takes them out 
and, washing them well, prepares them for the ncsl 
operation. 

Chemical Explanation 

It is difficult to find out exactly the .series of 
chemical reactions that lake place during this 
period. Various impurities in the articles employed 
make the inquiry doubly complicated, ft would, 
however, do for our purpose to investigate briefly 
lhe principal decompositions and formations that 
occur, and with this view ice may suppose the 
reagents employed to hn chemically free from 
foreign substances. 

H is well-known tltat if nitric and hydrochloric 
acids arc brought together, certain reactions take 
place. If the acids be tolerably concentrated they 
act upon one another at ordinary temperature*, rim 
mixture becoming yellow and giving off minute 
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bubble* of g*s, smelling like t hlorine. H the acids 
he dilute, we have to heat the mixture In bring about 
the chemical change. The action that takes place 
consists of two of stages- r— 

hirst, the oxygen from the nitric acid oxidizes 
the hydrogen of the hydrochloric acid, thus - 

h NO, - ma=Hp+ hno b 4- cr ,.}. $ 

Secondly, the unstable nitrous mid that fe 
formed acts on another motecijJr of MO, producing 
a compound known as nit rosy! chloride and water* 
thus ;■— 

1INO, + HCls=NDCl - 5 - H,0 (it) 

I he reactions (i) and (ii) when expressed be a 
single: equation may lac writ ten as follows :— 

NO.OH + 3HQ=N<)CI + aH 1 0+CI > (iii) 

Now, here, instead of free nitric and hydrochloric 
acids, we have saturated solutions of a nitrate and 
a chloride, and an action similar to the above may 
take place under the influence of heat only, instead 
of water, the hydrates of the metals present 
in the nitrate and the chloride an- formed. Thus, 
instead of equation (iii) we may have She following 
action ;— 

NOjXlK + jXaCI + jJ 1*0 = XOCI + jNaOIU 

KOI I r LT r 

When the solution boils and these art inns *rr 
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in, the rttngwfffa puts the golden art ides in it, The 
chlorine Iberakd a* well as the chlorinr in thr 
nytrosyl chloride attack* the gold and reduces h 
to the form of a soluble chloride, which mixes with 
thr tn ass iif tln L Hu Ed. The \u of the nil nosy I, 
which Is liberated, is itself a colourless gas, but it 
rapidly unites with the oxygen of the air and Forms 
I he red fumes of nitrogen peroxide which* together 
with chlorine* .ire liberated in large quantities during 
the third stage of colouring. 

Now we know that if a solution of gold chloride 
of sufficient strength h formed and a piece of silver 
is dipped Into it* gold is deposited on the surface 
of the stiver, while a portion of the silver is worn 
a tray, The reaction is as follows :— 

AuCi. + jAfi=jA B n + Aii. 

This reaction takes place in connection with the 
surface of the solder which h exposed, A layer 
of gold is formed upon it entirely hiding the white 
surface.* so that to a]I appearance the whole article 
seems to be composed of the same material, 

hi the explanation given above, the use of alum 
that ts added to make up the Jam a t (as the solution 
employed in the third stage described above is 
called] has not been shown, and indeed this poEnl 
we have not been able to dear as satisfactorily as 
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perhaps it is capable of, a It srenis la undergo 
ei u chemical change, and hence does not act in thr 
capacity of a mordant in this case,, as it does so 
widely in the arts of dyeing or calico printing* 
It is also found lliai if no alum is added eo thr 
jtifftfiky the coating of gold on the solder is pro* 
duced, but it adheres very lightly to the surface 
and dors not stand such processes as rubbing or 
brushing- Hence it seems llial the only function 
of the alum in to fix the coating, i e> to make it 
adhere firmly to the surface at the solder Expe¬ 
rienced goldsmiths are also uE ophiion that, but for 
the alum, the gilding of the fidn would not be 
permanent. The wav in which this is done by the 
alum is to a certain extent a matter of conjecture. 
W'e suppose that I he action is of a lucre mechanical 
nature- When the particles of gold stick to the 
surface of the solder, small quantities of alum 
solution remain in the pores between the separate 
particles. These afterwards dry up and crystallise, 
and ifis min tile crystals act as a sort of mortar 

U) Mr Chnbravani aJJ ultm£ f*il« to ff!a1I*r thr tin porta iW 
part which atym phv^ in yieltUfuf vtjfphurir Murctfrcf m 

ihr JibL-ms reunion rhlwinr .‘infill be «p«rtcd to he in 

pti-wn^p «.f alkali; +** buttM* under * thr Hindu method td 
maniifactvHnE WlJotnwl/ 1 
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between the particles of gold and the surface of 
i hr solder. a* well os but wren the parti des them- 
pirlvea, 

The third process in the course of colouring 
i> by far the most important source of Joss of gold 
in the whole series of manipulation* that the metal 
has hi undergo* \Ve have seen that the losses 
at all other stages are due to causes of a men- 
mechanical nature and are necessarily smalt, fn 
all these cases, the gold escapes the vigilant eye 
of I he worker and hence the extent to which h 
h lost sight of is minute indeed Here for the first 
time the gold undergoes a chemical change it 
ceases to exist as gold altogether—and if. conse¬ 
quently lost for ever to the iJIiii-rati' goldsmith. 

We should remark that only a very small pari 
of the gold that is dissolved out in the />**#£—:ts 
the solution of nil re. alum and salt used in I he 
third stage described above is railed -is re-deposited 
on the surface of the solder. A large portion of 
the gold remains in the subitum a* AuCJ r Na<-'l 
jH t U. Tim helpless rtiitgivtiffi ran do nothing 
with his valuable Hu id but dispose it off for a 
t riff mg sum to a class of men trailed jamafora/tfs 
utio have a crude method of their oven to extract 
Mitne quantity nf the gold from the jftmai. V\Y 
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sliall return to the jamufkwafu subsequently. Uy 
must now proceed to the fourth or last stage of 
colouring, during which the requisite colour is 
imparted to the metal. The articles, after being 
extracted from Hie boding joint ion, are 

thoroughly washed and rubbed with a brush, after 
which another bath is prepared for them. This 
consists of a solution of tamarind pulp, nitre and 
common salt in water, which is placed in an 
earthen pot on hre and heated to ebullition. A 
little sulphur is then added after which the articles 
are placed in the liquid The sulphur is added in 
a finely divided state, obtained by rubbing a stick 
of sulphur with a little water on a piece of slate. 
Care is always taken to add an insufficient amount 
of sulphur at first, for it is found that the shade of 
colour that is produced in (In- gold depends soldv 
on the quantify of this ingredient, which according¬ 
ly requires exceedingly careful} - regulation. Thr- 
rmjF&tifti now examines (he colour from time to 
lime, adding more sulphur gradually if hr wants 
the colour to deepen. When the requisite shade 
of colour is reached, he stops adding the sulphur 
and keeps on boiling far sonic time more, after 
which he taken the articles of! the solution and 
gives them a final wash and polish. If tno much 
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sulphur is added m iliis operation the colour 
becomes deep violet and fan ally black, and the 
ivhoh- process is vitiated* Under the drcunr- 
sfracm! tlit' rurt£wsl 4 lias to recommence the work 
from the very beginning. 

h ntav be noticed that the add or the commercial 
hydrin potassic sulphate is never used in this stage, 
as it b used in the tirst, instead of the tamarind 
pulp. The reason seems to be that as nitre is also 
present in the mixture* the addition of KHS0 4 * in 
Lhc presence of other substances, may result in the 
formation of nitric acid under the influence of 
heat. 

Tin: chemical actions that take place during 
the fourth or Iasi stage of colouring seems to he 
extremely difficult of explanation. There can be 
little doubt* however, as to the fact that the reddish 
violet colour is due to the deposition of a thin 
layer of some compound of gold on the surface of 
the articles- It is the determination of Lhb 
compound and of the exact nature of the process by 
which it b formed that presents all the difficulty. 

The fad that ills sulphur b one of the most 
essential things that arc required in the production 
4 ?l the colour would seem strongly to suggest at 
the tirst glance that the reddish violet tint is due 
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to the formation of one of the sulphides of go hi¬ 
lt appears that the subject and constitution of the 
compounds of gold and sulphur is one which has 
not yet beep fully investigated by chemists* Bui 
it seems to be a welhesTablished fact that no sul¬ 
phide of gold is known whirls is of any other colour 
than Mack* This stands in the way of our accept¬ 
ing the hypothesis that the reddish violet colour 
of gold obtained toy the Indian goldsmith is due iiv 
the formation of a layer of >ulphide on the surface. 
From the fact that it the colouring is allowed irk 
hr overdone /. r. if the articles be boiled further 
after the required tint has been obtained, the gold 
acquires a deep violet colour, the same coni! us Ion h 
arrived at- 

Accordingly, in spite of the fart that the amount 
of sulphur added regulates thf* whole operation of 
the last stage of colourings we are constrained to 
search for the reddish violet colour that is deve¬ 
loped in the formation of some other compound 
than a sulphide. The nature of the colour being 
the same as would be produced by a thin layer of 
a violet substance op a yellow surface, it follows 
i hat the colour of the compound formed must he 
violet. And the fact that when the colour is 
overdone, /. e. when a thick layer of the coloured 
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stihftftiicc S* formed on the surface p lhe ap- 
pearancc of the metal h dark violet, abundantly 
confirm* the hypothesis. The only compound of 
gold that possesses this characteristic colour being 
aureus oxide Aujb we are forced to the contlti* 
sion that the colour of gold is due to the formation 
of a thin layer of suboxide on the surface of the 
metal 

An examination into ihe nature of the chemical 
actions that take place during the operation dearie 
shows that Au p G is the compound formed. We 
have seen in investigating the chemical * hanged dur¬ 
ing tie’ third stage of colouring that KNU B and 
NaCI being heated together, yield free chlorine 
together with KOM and NaOJL This chlorine 
after be ing liberated in the fourth stage attack* the 
gold and a small amount of auric chloride is formed. 
Hut as this point sulphur is added, and the nascent 
chlorine* instead of going to attack nhe gold any 
more, combines with the sulphur to form one or more 
of the sulphur chlorides. The supply of fresh chlo¬ 
rine being thus cut off, the heated auric chloride 
decomposes into aureus chloride and chlorine. The 
. hlorine thuf- liberated combine* with the sulphur, 
while the aunui* chloride is acted on by the 
K<HI and Nat)It with the result that AuJ) is 
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formed. J Thh is partly deposited on the surface 
of the gold producing the required colour and 
partly mixed with the saline solid matter present 
its the solution. 

Th e serie s of chemical reactions may be express* 
ed by formula as folioivs : 

t r) KNO. + jNaCJ + ^H b Q = NOtl 4- jNatlH + 
KOH+Cl t ; lid* reaction itself consists of two 
stages a> explained before. 

{ 2 ) 3a + Au=AitCJ a 

£j) aCJ -E-S t « S I Ci t (£Cl t may also be formed 
in thcprecence nfexcess of nasc ent chlorine.). 

( 4 ) Au Cl,—AuCJ-f-Cl, 

( 5 } AtiCI + iKOH = Au.0 4- 2 KCI + H S U. 

it will be observed from the above formula that 
the addition of sulphur is indispensable in this 
operation If the excess of chlorine wen- no! re¬ 
moved by sulphur, as is done in (3) above, the gold 
would continue to be dissolved out and a large loss 
of the metal would arise as in the course of the 
third stages 

Moreover, with sl free supply of chlorine, the 
auric chloride would never be reduced toaurouH dilo-\ 

(0 Ths- raplaiiAlkra ii vcjft’dt iarLitiidijfjr j ii may he taken 
lf)r what H ip wnrth- 
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rick, and thus no formation of aurdus oxide could 
take [jh x. h is thus set-n thal. though the sulphur 
used is not directly contained in the compound 
which gives the colour, it regulates the whole reac¬ 
tion in the most important stages of its progress. 

The above hypothesis is supported by the fact 
thai if a little sulphur is added to the fluid obtained 
in the fourth stage of colouring, it will bi found to 
disslot r in the fluid. This could not be the casr 
unless a compound like* S 4 CS |P which can hold sul¬ 
phur in solution, were formed during the re-action. 

It has been mentioned above that the loss dur¬ 
ing I lie third operation of colouring is considerable. 
Indeed, from the records of observation given at the 
end of this- section, tt is clear that the loss is not 
only large, but that its extent is also uncertain in 
the extreme. In some cases h is as low'as half 
a pie per tola, while in others it reaches the 
ruinous figure of six pics per tola, or nearly one 
tenth of the whole weight. Tin: average amount 
of 2 \ ptes per toi* P which is obtained from our 
figures, is not very different from the idea of expe¬ 
rienced rung Will as and goldsmiths on the subject- 
'Hie largeness *nd uncertainty of loss are easily 
accounted for by the ever-varying constitution of 
[he bazar articles used in the ope ration p some of 
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them being vm near I; pure, while others contain 
;[s much as J5 to jo per cm it of impurities as well 
as by the want of Any act unite precision as regards 
the proportion of materials rmployed. The ingrrdb 
ents .ire seldom weighed before being mitfrd toge¬ 
ther; and thr varying amount of water present 
physically in t hi -salts is an additional source of error 
and confusion in settling the proportion by mere 
inspection of bulk. 

The following figures will give some idea as to 
the magnitude of the loss in colouring: 


SWljrht Wort 


Weight Jiftrr 
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The Restorative Processes 

Having in the previous paragraphs described 
with tolerable fulness the various sources of loss of 
gold in the course of its artistic manipulation by the 
Indian goldsmith and having in each case pointed 
out the form in which the metal escapes the hold of 
the worker, we will now turn our ryes to the meth- 
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Hitl® \v3ili !i now obtain in our country for recovering, 
as far as possible, the amount of material which is 
lost- El is perhaps worth while hca- to point out 
that to re-pbiain the entire amount of lost male rial 
is absolutely impossible from t3ie innate properly 
of the extreme divisibility of matter; and our sole 
objci't in these restorative ope rations should be to se¬ 
vere ihe recovering of the largest amount of metal 
that cm possibly be saved. There are two small 
classes of me it m Bengal who obtain their living Ijv 
extracting gold from the refuse and bye-products of 
I hr golden It h’s workshop. These ate the irdhirv 
Ti'tiiff and the jamahmfu before a Eluded to. These 
• lasses of men are found to duster in liic suburbs of 
large Luwn& and important ventres of jewelry manu¬ 
factures. In the smaller towns and more insignjfb 
cant villages, the bye-products have either to be 
thrown away or to be disposed of in the best mao- 
ner that the goldsmith can htt upon. Not unf re¬ 
cently in such cages the goldsmith himgdif under, 
takes to play live part of a jamah# ala and tte/tar- 
'I'tilaio the be st of His abilities. But the unpractised 
manipulation of processes, which are themselves far 
ifvm being satisfactory i> sure to result always 
in the I os* of a large portion of gold, 

tte will now proceed to describe the uperations 
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of the neAarwa/a and the ft may, 

ho ivever, he marked here that the immense diffi¬ 
culty in the wav of obtaining thr sligldtrst informa¬ 
tion regarding the indigenous methods adopted hv 
these workmen, in the exercise of their profession, 
can hardly be appreciated hy ont: who has not per¬ 
sonal ly made an attempt to penetrate inlo the mys¬ 
teries of any of the trade or manufacturing secrets 
of India. Tixr unfortunate stagnation of almost nlf 
departments of knowledge, art and industry in 
India that perplexes and mortifies nn inquirer* owes 
its origin to a longstanding and universal spirit of 
conservatism inherent in our people which* however 
eloquently defended by orthodox advocates of caste* 
is manifestly one of the principal causes why the 
Indian craftsman lag* so far behind in the modern 
race of nations. The healthy broadness of views, 
resulting from the disa rm nation of liberal English 
ideas among the masses, has, indeed, broken some 
of the most pernicious strongholds of the intellec¬ 
tual monopolies of India ; but there are classes of 
men who still in obscure nooks of society keep to 
them selves what they regard as the treasures of 
professional secrets but what, after alb may be¬ 
ns ere child’s play to the eyes of the scientific 
world, 

*5 
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To pur enquiries about the nature of the nchar- 
zniLi and tin- jatn&kvrala the deafest ears were turn¬ 
ed. Our attempts to impress upon these people the 
necessity of the application of chemistry (o i in prove 
their methods were mere cries in the wilderness. 
And it was not until we had spent several weeks in 
constant intercourse with these people that we 
could begin to collect the information necessary for 
such an inquiry* Hit by bit we gained from differ¬ 
ent sources some knowledge of the pmce-pses 
which are given below in a continuous and wdU 
arranged form. 


The Xehahwala 

Now and then the ttafiartea/a makes his appear¬ 
ance in the goldsmith's workshop, in order to 
obtain the coltected sweepings and other refuse 
of the rooms* The interval of time varies from 
one to three months according lo the nature of the 
work that carried on in the rooms as well as 
lo the amount of gold that is manufactured into 
ornaments. It is useful lo state here that every 
day before work is com me nerd, the room is swept 
very dean and the sweep!ngs ? instead of being 
thrown away, an- carefully stored up in a comer. 
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The heap of dust and rubbish thus m*wn,ufeted 
^™d ;iv to day is the chief object 0 f th , vi ^, of t!l , 

H * ViaS its *° lf '<‘ an, Ount of 

BOfd that has undergone man Ration since the last 

dtt f OSaI of 3WCc pfngsor nekar (from this the »Mar. 

^ ***“ his name > “ well as the nature of the 
artides that were manufactured, he pf0 ^ ds , e 

it'trk- the price which depends chiefly oil these 
conditions. The ,nhur of twenty tolas of good 
m^ofactured into articles, which required draw- 
mg. BftJting as well as soldering would generally 
be disposed of for a single rupee, ft may be 
interesting to observe that a goldsmith, however 
dishonest in other respects, would never dec eive a 
neharwaia by -idling to him a heap of ordinary 
rubbish for fear of losing credit and custom in the 
department of nekur-sclling . 

The next thing that the neAarwg/a wants to 
obtam is the heap of rejected crucibles. 

It has been stated before that indigenous cruci¬ 
bles cannot be employed more than once for melting 
purposes, and hence the number of waste crucibles 
is not small in our goldsmith's workshop, The 
nnturi' of tlse crucibles ami the amount of metal 
melted in each, together with the qualities of the 
gold, settle the price. We have seen a score of 
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crucibles of average size selling for eight annas. 

If the goldsmiths shop is large T the soot hanging 
front Lhe ceiling and walls is also purchased 

Thu last thing that the nefairnw/a asks the 
shopkeeper Ls whether that day hr would give a 
taijhiir, by which is meant if he would allow the 
workmen's mats to be removed and shaken and 
the space below the mats swept. This operation 
h ordinarily perform'd once a year. 'Hie sweepings 
thus obtained are again valued. And after paying 
the prices the nekarwala returns home with his 
heavy load, which sometimes reaches the respecta¬ 
ble weight of 50 or 60 pounds. 

The first thing that the ntAarlr&Itf does with his 
materials is to crush them fine. Tins is only 
necessary when earthen lumps of large size are 
formed and mixed up with the nc/tar in consider¬ 
able numbers and is dispensed with in most cases 
where the large pieces are few in number and can 
be picked up and thrown away. 

The second process Is to throw the curshcrd 
materials into a big earthen pot in which the its Aar 
remains immersed in water for a certain number of 
days* depending on the quality and quantity of the 
rtcAar. The object of this is to reduce fragments 
of day to a fine state of division by which particles 
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of gold that might otherwise remain imbedded 
inside the mass of r-arlhv lumps an 1 ai once ex¬ 
posed to view. 

fhe nest and the main operation is that nl 
working. The thoroughly soaked nehnr is put in 
large earthen vessels and more water is ad«Jed if 
necessary. The mass is then thoroughly stirred 
and the lighter earthy material which yet floats 
when the heavy metallic matter has settled in the 
bottom, is taken off. By the repetition of this 
process the solid matter is reduced to a very small 
bulk. It is then allowed to settle ami the water is 
slowly poured off, TJie moisture that yet remains 
is dried up either on tire or jit the sun. 

When several aekars have been separately 
washed in the preceding way. the remnants of all 
the washing* are mixed together and the mixture 
in washed once again. This operation is exactly 
like the preceding but is earned on more earc- 
fully and in better vessels. When it has been 
completed, about one-quarter of the mixture may 
be perceived to consist of metallic substances. 

Among (he metals present in this mixture, iron 
is often found anil, as its presence is extremely 
undesirable when the mete rials are placed on the 
crucible for melting, it is generally got rid of at this 
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stage* Formerly thk was done by picking up the 
separate bits of iron by hoe pincers, taut now- 
a-days the magnet is almost universally used for 
the purpose* 

The next process is that of me!Ling. This is 
carried on in the ordinary way, rare bring taken to 
procure a crucible big enough for the purpose. 
The earthy matter sticks to tF u- sides of the cmd* 
bh% while the metallic portion melts and falls to the 
bottom. A mixture of gold, silver, copper and 
zinc is thus obtained. 

The old method of obtaining pure goltf from 
such a mixture as* this ]* said to have been a> curious 
and interesting as certainly it was laborious and 
protracted. The alloy was first of alf beaten into 
leaves of extreme thinness about 5 inched square 
in size. Each leaf wins then covered with a thin 
layer of a paste of brick dust and common salt. 
The leaves were finally arranged one above another 
and exposed to the beat of tire. After a certain 
number of days, depending on the nature of the 
alloy and the temperature of the fire, the gold was 
found to be very nearly pure. 

Phis method has now, however, been entirely 
superseded by the far easier and more economical 
process of treating the alloy with strong nitric acid. 
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f or this purpose however, the metal mua t be 
obtained in a line stale of division. This is done 
miller ingeniously by melting the material and. 
vv Idle molten, by suddenly dropping it tn water. 
ft\ this means the metal is at once reduced to a 
line powder without the expenditure of any manual 
labour in tjifc wav of hammering. Care, however, 
should always he taken to see that the vessel of 
water in which the molten metal is dropped has a 
wide mouih. tin one occasion, at which we were 
present, the liquid metal was poured into a narrow. 
mouthed vessel, and the steam suddenly generated 
was so great and powerful as to v ery nearly cause 
an explosion. 

The extraction of gold from rejected crucibles 
is done much in the same fashion. These are 
pulverised and treated in the same way as ordinary 
ntfair. Sometimes the powders of trudbles are 
mixed up wiUl the common nehar to avoid the 
necessity of a separate series of operations, but 
more frequently the smallness of 1 heir bulk induces 
tiie n eh a rttvj/d to treat them separately r 

The Jamaku ala 

W i: ivill no iv turn our attention lo lfir methods 
oft he j&makmafa. He periodically visits the work* 
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shops of his patron, the rungtvala from whom he 
obtains the necessary amount of jtimak on the 
payment of a price which depends on the quality 
anti the quantity of gold that has been coloured, 
as well as the loss of weight that has taken place 
in the articles during their make. To give an 
approximate idea of the commercial value of jttfmxi 
it may suffice to state that we once purchased 
a jtimak of jo tolas of sovereign gold (which is 
22 carats or gi666 per mi lie fine] for one rupee 
only. We may also observe that the demand of 
jamak is not at present at par with the amount 
of its supply ; and at some of the bigger ruMgw&in s 
working-rooms, one may see big earthen jars fuJl 
of this substance, collected and stored up for want 
of purchasers. It may bo interesting to add that 
even in this obscure department of business, the 
evil genius of man has set to work, and one has 
to bo careful in dealing with a Jamakwa/^, if one 
is a new hand an these affairs. 1 On one occasion 
we happened to be defrauded and were given a 
substance as a jama* of 35 tolas of gold for what 

f t> 31 he obithed, htiwcvti-, rh»il a runx-&ufit wnulR] 

never <Wri?c m. jawiitkwa!a in the itlfTi*? way as h|j wubhlj <itOClV* 
i* lETan^Kt fnt fear <4 losing sSTdit a ad ni«tom in tbt department 
oE jatpiak^dtlriff. 
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ut considered the modest price of R_ s Bui 
ik- thing turned out [„ be in imiialion jamah 
only and all our best efforts could not discover 
in it the slightest trace of gold. 

Having obtained a sufficient amount of this 
fluid the jamakm/a returns home. I Its first slop 
is lo get rid of the fluid part of the jamuk by 
boiling it. lor this purpose, fie has got large 
earthen vessels wills wide mouths which ran be 
placed over a fire* When almost the whole amount 
of watrr has been evaporated off* hi* pours out 
the viscous mass into an open catheni vessel and 
porceeds to what we shall calf the second process 
of the yruwfiru/ir. 

With the solid matter of the famak obtained 
by the first operation, the jamakaaia mixes a 
small quantity of borax as well as a large amount 
of a substance known as paanoor. The weight 
of powdered poanaor that is thus added is about 
four times the weight of the jamah matter. Having 
thoroughly mixed these substance# with such an 
amount of cow-clung as is required to give consis¬ 
tency to the material, he forms them into balls 
of about two or three inches in diameter. He then 
dries these halls and when perfectly dried they 
reiidy r /or tilt third prDE CSj T 
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The peonwr employed in. lh^ above process is 
a hard quasimctallic substance that can be purebred 
from certain grocers at the rate of three or bur 
seers per rupee. It is, they say, nothing; but a 
bye-product in the operation of rupd*pdkdm fijr 
which h meant the operation of chemically purify¬ 
ing silver which has been alloyed with a large 
amount of copper and other metals. The usual 
method of conducting this operation in our country 
is to mix up the alloy with a large amount ol lead 
anti after melting the whole mass to blow air 
from above. [This operation, as aLso the nest one, 
if practically dial of cupelbtion]. The pure silver, it 
is found, separates in the course of the operation 
and collects at the bottom, while the partially oxi¬ 
dised lead, together with the impurities which 
existed originally in the silver constitutes the 
ttvar of trade. We analysed qualitatively a sample 
of ordinary basar pvorrv&r by the wet wav after dis¬ 
solving it in nitric acid and found it to contain lead, 
copper and tine with traces of silver and iron 

The third process of the JiimaJhea/a is the main 
step in the reduction of gold, fie scoops out oft 
the earth in an open place a hollow of tile shape of a 
hemisphere about a foot in diameter, and having 
thoroughly smoothed the interior of this hollow r he 
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cci ers it with a layer of slaked lime about half an 
kn h thick. After thr lime has dried, it presents 
ihf. iippearaijre of a rou r 5f whiter china vessel, im¬ 
bedded in the earth, in this the balls prepared 
by the wand process are placed. The jtmak* 
t<^/ci then forms a powerful charcoal fire over it 
and with two or three large pairs of bellow* causes 
the Harne to play on the mass below. The lead 
of the is soon reduced and dissolves 

as it were* the reduced gold* silver and copper. 
A large metallic mass thus collects at the bottom 
of the hollow, consisting mainly of lead. The 
blowing is now continued as hard as possible from 
above and the metal being oxidised to litharge 
begins to he blow n off. The process must be con¬ 
tinued till the whole of thr brad has passed oft and 
a mixture of gold, silver and copper remains behind. 
Care should always be taken in this operation to 
that the last trace nf lead is thoroughly got rid 
of; for nothing affect* so much ihc ductility and 
malleability —virtues most important for the pur¬ 
poses of the goldsmith—of gold as a mixture ever 
so Jittle of lead. Thus “one two-thousandth pari 
render* the metal too brittle lor rolling and its 
very fume sjaroductr a serious effect upon ft/"' 

(l) Maunder'* Tjnp.taunr ol Sein^c, Anu - I* ‘Oujrf 
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Such is ibf tedious !i-ngt!i and su*:h lh<- labo¬ 
rious and complicated nature of Use processes by 
which the nth a r^ala and the extract 

jiR‘t'io 114 meted froni the large heap* ot rejected 
sweeping and dirt and bye-products of the gold¬ 
smith's workshop. Bat theEr ]aboard have only 
the empirical experience of years to guide litem 
ami not the acuteness of a well trained scientific 
mind ; and accordingly we find (hat a Urge portion 
of their work is direeled to achieve in a laborious 
and round-about way an object which a slight 
knowledge of chemistry enables us to secure in 
the simplest manner imaginable. 

With a view to shorten the labours of the jamai- 
aWff as far as possible, we began a series of 
experiment^ investigating the properties of the 
jitimak and trying to find out the easiest mode of 
extracting gold therefrom. As the results of our 
experiments we have found that, working on ordi¬ 
nary plan* jn the wet way* w-c ran recover an 
amount of gold, which is equal to, if not in all cases 
greater than, the quantity which the jamkawafa 
ran obtain by his expensive and protracted 
methods, 

Wc need scarcely give the properties and the 
constituents of the various specimens of jaw&t 
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which w e obtained from the War from lime to rime 
for experimental purpose. The way jit which a 
jamah is formed having b-L^n before described 
in Ml, the results of analyse* will be nothing hut 
tedious ft will be sufficient to observe that in all 
cases the jnmnk was a clear gruenifih-yetlow 
liquid of rather thick Consistency with a Targe 
mass*' Cvf grey solid matter at the bottom consisting 
almost wholly of soluble saline matter. 

It may he also added that among bases, silver- 
copper, jftnc, gold, aluminium, potassium and sodium 
were the principal ones that were found ■ while 
amongst the acids present* nitric., sulphur jt and 
hydrochloric were recognised in large quant it if-'. 
Traces of free chlorine could also be bund in some 
of the solution, while perceptible amounts of iron 
were found in almost all. 

The microscopic appearance of Jamak may be 
interesting as showing the exact state in which 
gold exists in the solution. With this view wc 
examined under a mwero scope (magnfying j75 
1 i its v s a d rop of a dear so I Lit i on of jamnk a & we 11 
a* an a mount of the solid saline matter lying at the 
bottom. The appearance, in both cases was the 
ihe same, only in the latter the crystals ivore 
md re nume rous and doser togcrt her. The ortahed ra 
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of alum with occasional facets of cubes, the Jong 
furrowed and rhombic prisms of nitre and the rubes 
ot common salt were very prominent* Between 
these, in numbers far less, could be discovered long, 
transparent needles. These were most probably 
crystals o i double chloride of gold and sodium which 
is invariably formed when a solution of auric chlo- 
ride is mixed with chloride of sodium. The consti¬ 
tution of tins substance isAuCI*. NaCl +211,0, and 
it b the commercial Jfc non-deliquescent chloride of 
gold” which is ordinarily sold in one gramme tubes, 
Besides the above crystals,, we frequently found 
amorphous part [ides, wholly or partially opaque. 
Those that did not transmit light at all were proba- 
b!v particles of dust or other earthy matter w hich 
were present in the ingredient in the shape of 
impurities. But there iverc others which transmitted 
a beautiful green light and these were likely to he 
line particles of gold. As these were rather few in 
number* it might be inferred that in the juxwk, gold 
existed chiefly in combination. It is also probable 
that the greatest part exists, as NaAuC^q-aH.O, 
hmin a liquid containing such a variety of sub*- 
tatu cs iti solution a* the jamai does, it b no doubt 
a difficult ia*k to precipitate the gold which is 
present perhaps in the minutest quantity of all. 
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T!u ' reduc '»S agents that arr mentioned hv de¬ 
mists as suited for reducing gold from solutions 
are exceedingly numerous. Of those that are prsr- 
tically employed, the prkipnl ones are ferrous 
sulphate, oxalic and, sulphurous ac id in Hal lie iron. 
We tried each of these in a large number of 
cases and fouml that ferrous sulphate gives ihe 
best result of all. The reaction that takes plant? 
during reduction by ferrous sulphate is somHihng 
like the following :— 

aAuCl i +6FeS0,=aAu 4- aFe, (SOJ, + Fc.CL, 
The gold is precipitated as a fine, heavy, black 
powder and easily settles at (he bottom. 

At first we used the pure material obtained 
from the die mists for precipitating jumak ; but 
afterwards found that the crude article of the haaar, 
after being dissolved in water and filtered, yields 
a solution which 4ervu& equal Jv wv\\. 

This makes the process a matter of very little 
expense and with an anna wort h of good crystals nf 
AitwiasA [the Bengali name of ferrous suJplmlcr), a 
j&mttk containing 8 anna# weight (for about IRs r 
14 worth) of grdd can be satisfactorily extracted" 

We are far (mm thinking that in our expert 
mental attempts to extract gold, wc were ablr to 
catch the whole of I he material that was present 
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in the solution. U is very probable that In the 
fine state of division, in which the jireapitaiion 
Lakes place, a considerable amount of the metal 
Is washed away in the process of collection. But 
this toss is due to causes of a mem physical nature 
and can be prevented to a large extent by the 
use of belter and more refined instruments. 

It has, however, Iwten ascertained Uial even 
with rough instrument* the easy and inexpensive 
mode of wet working gives a^ good results as 
the laborious and costly method of the jaftufcrtjfif 
The indigenous worker thinks himself fortunate if 
the amount of gold winch he extracts is of twice 
the value of the jama ft from which it is obtained P 
and we are convinced from the results of repeated 
experiments that the wet method promises in gen¬ 
eral no less than twice the amounL of profit with 
the advantage of saving time, labour and expense. 

Conclusion 

The importance of the subject that has been 
described and discussed in the major portion 
of the preceding pages is far greater than it 
appears to he at the outset. Month after month T 
in Calcutta and in the larger towns of Bengal, 
i ons (du rable quantities of gold undergo transforma- 


Uo„ under (he goldsmith', hammer ; and a* c y m . 
Article so manufactured is coloured before bting 
usecUlie amount of jamak that is produced must 
hr huge, indeed. By a rough calculation wr haw- 
esfamated that about 3500 fjcwdn* cam their bread 
Hi Calcutta by following the occupation of a manu¬ 
facturing Jeweller: and Allowing f or holidays, 
illness and want of work it may be safely held 
that about J,°oo ply ’on aR avTfage 

t very day or gold and silver within tin humid a- 
rii-s of ( ah-Litta and its suburbs. Out of these 
a,oon hards \. 5 m may he supposed to work 
on tI,e mliTK Pi lous metal of gold alone. On 
the modest calculation that a man works one.half 
of a tola of gold in the course of a (lav, 750 tolas 
of golden articles are turned out everyday in the 
metropolis. Supposing as ivc have pointed out 
before that in colouring only one-half of an anna 
nf weight of gold is dissolved out into the jamak 
per tola, a, much as 373 annas or more than J3 
tolas of gold are every day dissolved In Calcutta 
alone. As has been shown before, we have ample 
reason* to believe that the jamthcal* can seldom 
get out as much as one-biff the amount of gold 
that exists in the jsmak by his crude and imperfect 
methods. Granting, however, that Ik- can reclaim 

ifi 
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»o much it h two-thirds of the gold lost in colouring, 
we are still forced to the astonishing conclusion 
that seven lofas of gold arc absolutely lost in the 
town of Calcutta alone with the lapse of each day. 

The re can he little doubt that if the whole 
of the jamak that is now thrown away or otherwise 
washed could be collected and worked on the 
lines suggested by the newest and the most refined 
chemical methods, no less than three fourths 
of the entire loss could be reclaimed. This would 
amount to some thing like or 16 lakhs of rupees 
per annum in these hard days of struggle for 
existence. 

This is not the place for giving even the 
outlines of any elaborate scheme by which the 
collect Lon of jatnat and the extraction of gold 
therefrom may be carried out in practice on an 
extensive scale. 

Business may be commented at once by setting 
up a laboratory fitted up for the purpose after 
the latest fashion p at a convenient station in the 
centre of the Province and by purchasing the 
jam ah that has already accumulated in the hands 
of the rurtgWiilii* In the m rati while agencies mat 
be u*tabfi*;hed in every district for the purchase 
and storage of jamak. When iher accumulated 
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f7 Rusted, the*, agencies will be abie 

° bed the laboratory continually by ,| lr supple 
of fresit j/tHtak from time to time, from all v - lrt \ 

o| ihr coujitrv, ' 


Note < jn jhk salts. 1 
Jtamaka, also called .ftkambarl, , s 

produced from the Sun bar Lake near 
(DuttJ. 


Mir saft 
Ajmrrp 


Sauvarczhala: $er under 

Auillihida (lit. !^fr ot 0 f the sni|J j s M)( , 

applied In the satin.- deport commonly known as 
‘ rh *»wesc™™. fi consists 'chiefly of 
SOd,Mm chloride and sulphate i„ varying propor- 
tions. In addition there arc sometime* carbonate 
of soda, arid we have usually found some magnesian 
sulphate, I „ certain localities the Iasi named salt is 
tn very considerable proportion. In other cases 
nitrate of Jinn- or alkali is present," 

"The efflorescences thus produced consist of 
three groups: fSt , the neutral, which contain no 
carbonate of soda (these consist chiefly of 
sodium chloride and sulphate, and frequently 
magnesium sofphatcj : jnd. the alkaline chlorides 
am! sulphaLes, but no lime or magnesian salt; jrd, 
lh.-nitrous «IHorescences."— Dr. Outers Note-on 
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Hah qiis^tr Watt’s DtriMa? «' “Wm®"* 

PrriduiH of India’- VoL VI. I’nn t. pp. 4<o-4iJ 

Wr have thus Hi ready explanation oi the 
conversion of mervurv and other metals into tlmir 

chlorides when they were heated in combination 
w ith audvida and other salt* (aw |> 4*) Thc 
magnesium sulphate would readily yield sulphtmr 
ar id, which with sodium khlumh juJ nitre, might 
br expected la produce aqua regia (for further in¬ 
formation see under “rasaUrpura' 1 or the chlorides 
of mercury). 

\y A or VU is at present taken to be thv saini* 
subslatire an thr krilaninuik or ” blat k sail h it is 
difficult to ascertain what it stood for at the time of 
the Charaka and the Suinita. The following 
account U given in Watt's Dictionary of I he Eco¬ 
nomic Products of India. ‘FUack Salt is pre¬ 
pared in upper India chiefly at fllicwani in the 
Hissar district by heating together in a large ear- 
thrn pot Sath of common salt, one pound of the 
fruit of Terminal hi rfnhttln. and one pound of 
PhyUaAthus tmhtica, and one pound of sajji (im¬ 
pure carbonate of soda), until by fusion of the salt 
the ingredients are well mixed, when flu- pot is 
removed from the fire and its contents allowed id 
cool awl form a hard cellular mays. This prepa- 
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»* UM-tl mLtlidfialh- principally m, n djgirs- 
tm-. ! fir salt li;i> a reddish brown colour and 
<**&** mainly of sodium chloride with iraces of 
sodium sulphate, alumina, magnesia, ferric oxide 
and sulphide of iron. Most of t|„ ; samples, ««.- 
Iinvi' examined, were found to evolve minute quan- 
Cities of sulphuretted hydrogen when treated w ith 
an acid ; even when placed in the mouth the taste 
|)F this ga» was distinctly fell. It ij very probable 
that when the saline mass is fused w ith the organic 
matter [ I chebula], h portion of the sodium aid- 
phait- is reduced to sulphide, which by double 
decomposition converts the traces of iron salt 
Present irtlo the sulphide. The sulphide was 
delected both iti [he insoluble residue ins FeS) as 
well as in the aqueous extract. 

In the Lhemislry of Huhacnr, the follow ing salts 

an- mentioned :— 

l.a dassc ties yrh renfenm; unze eapftces : fe 
scl t murium, ijiir I on mange, Je 5cl pur, Ir se| 
aittcr, employr s par Its orfivres, Ir sc! rouge J , J e 
sel dc nap hie 1 Jr sol gtmmcproproment dit, le serf 
iadicn Jc sel oJcaJjti, l f It* sel d' urine, It- #el de 

|l| St-r gv-rnmc s'JNnrr 1 — 

(^Ji S*l fjefirme Itituijiijimji 
(j) SillpH'-Tf ■ 

(4? ^ffcon^udciuit* 
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vend res \ It- sH dc rhaux *, t La Chinric au moyt-n 
Age, T- L |i. jotf). 

Ft will be seen, however, that the last 3 or 4 
products are in Hindu Chemistry vefy properly 
placed under the kshrira* or the alkalies (p. 45], 

Note on thu Killing of Metai> 

h'mm the time of the Charaka and the Sumila 
we find metallic preparation* in the shape of 
oxides, sulphides and sometimes chlorides recom¬ 
mended for internal admin 1 st ml ion. The various 
formula^ which will bi? found si^lttrred throughout 
above, give tis methods for killing the metals. 1 
Jlut a kill id metal is not necessarily a compound : 
it sometimes means a metal deprived oF its well 
characterised physical properties* colour, lustre 
I liuh the Ayurvedic killed gold and silver 
oftr-n represent the respective metals in a fine Mate 
^ division. I ate For instance the? following 
m ipe from »Rasaratnflkani r * hi NityaniUu - 
Rub gold leaf with 4 times its weight of iilit’d 


{1) C^rilMiJIle dc pctfJVW, 

•j 1 ) Futaasr I'^iujtii|iiE i minis* 
(3) srr pp ^>. 31 . 4« n .- j3 
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mp^uiy (/. e. sulphide of mercury} and sublime the 
hum Lin- in a dosed crucible. On repeating (he 
process $ limes, the gold is killed.” (Cf, also the 
processes described in pp. 105.106). In the pjTpa . 
ration of " fnaJciradhvnja ” (p, 132, note) tbftgold, 
which is ieft behind, would he regarded in the 
same light. As the Hindu lalro-rhemists were 
very particular about the Kitiwg of the metals 
being ensured, they had often to hit upon proper 
tests for securing this purpose. Thus <* Rasaratnif- 
fi3ra says u fn order to examine whether the 
mercury has been completely reduced to ashes, it 
has to be heated over a gentle fire for 3 hours, 

If the weight remains constant, know then that 
It has been completely killed.'' J n other 

words it means that if there be any fn*. 
mercury present, it would volatilise off and thus 
there would be a loss jo weight, tn page 118 
will also be found some tests for killed iron 
Tht language of a portion of couplets 25-28 is 
somewhat obscure and the meaning seems to be 
the very reverse of what the context would suggest; 

killed iron is /hat a ikick, on being mixed av’/A 
treacle honey a ltd halted, docs not revert to 
the *«t*ral slate." By -natural slate" the author 
probably eon veys/iejrii/t. utvktckil originally was. 
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t\f of an us kin, as Immediately below lie figuratively 
ip^aks of the resurrwtwn of Mr dead j'p. i jo). 
lndepd r tht? ideas of the alchemists of the Kasi 
and the West ran so closely on parallel lint s that 
the bust commentary we can offer lo the above 
is lhr.’ following extract from Hoefer s work, di j ^ 
cribing the notions current among the old Egyp- 
llnas, 

“ Experience On brtije* on calcine fIu plomh 
on lout autre metal (except^ Tor et Farg^ril) an 
contact de Fair. Le mtftal peril aussitAi 
propriety raracWWstiqtje-., se transform*- en 
une substance pulv^rulentr. t-n une espree dr 

cendre uu de chajx. Km rvprenant ces trend re-., 
qiii son l, com me on disait It* r£sti 1 iat de la jwiW //« 
d t*fi li-s chauffant duns un crcuset aver 
de§ grains de fromiru, on voit blent At 3e mtftel 
recta itre de ses cendres, el re prendre sa forme 
et ws pfoprtetds prrmhVe*. 

i+ Ctwcfaswn : —Le ro<*Ul fc que Ic feu dAmiL, 
est repm^f 1 par les grains de fmmerit <H par 
Faction de la chaleur (T. |. |i„ 2iH)« 

“N'e.sWe pas Ilk opener It- ntimclr dela r^urrtfc- 

> n? ” _ _ T. I. p, 3J * 

fil t.» not* wini *nr*irt rojounT- 

h»i mploy*. CtMMw mat, <b 'Sdtvti* H & Mwfatitm 
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“cxpcwcts" aa wd[ M lnhmVa| ttfms 
( , „?"° tbcir exact analogues Er. the | angHngt> „ f 

l«f Wwiem alchemists. Thus side by dtfcoilh 
r tl fm fcjJI ' d Mrcury" (p, J4 ) ;lnd the -w 
*** or thl ’ ° f ™r™ry“ fp. ,J 0 muv 

CjUDLt- : ■ 


’ Vitniicnt enuite toutes sortes dc reorttes 
P°«M S ‘Vori bust ion * dc 1'i.rgent, dr lor, du advre 
, ! il ‘ n - *‘ lc - ***** tri *is doable e,npbi mcc l<: 

e . . 1 * Rfl PP c,ons « qut- lr mot combustion sb. 

la calcination dts mdtaijx cn prtsaace dc iji- 
sjrfdaicmcnl le so dr,, b mnreure, 

*\ Lea produits 

^aunt d*s lor* bn multiples. 'U Chimb au 
moyuj] jlgr ► i. p. jo^ r 

f a calculation do mercure etaii appejfr h < L tir 
po ' Jl,r coagulation c fixation du mtftaP* /but u 
'.■54 r 

Uir passage in Rasfiraava describing |*e effi. 
<wy of the apparatus especially tin* fine “without 
. UJSr of ,1c ' rtw and drugs memory can hr killed 
* . tiie aKl Df ritl apparatus alone'(p. b;,) j s highly 

Hgnifu iini It rt?fe15 no doubt to the formation of 
V r °* W^ury, the precipitate per se, 

if. *11 s’agit dc Ja fabrication dc Ibxyde dc 
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mmurc pr£par£ ferse, c“e:st-i-dire sans addition 
d'aueun corps £traflger p. 154 

UN THE HINDU M KTKOD OV M \SV FACTUM IK D 
Calomel : The Hindu and Japanese 
Methods Compared—The Expla¬ 
nation of the Reactions involved 

According to the Hindu alchemists, there are 
tour kinds of the ash {bkasma) of mercury, namely 
black {kajjnliv p. 61), red (vemilion), while and 
yellow. 1 The white variety is often spoken of a?« 
rasa kap tint or camphor of mercury ; it is often 
found to bn almost pure calomel and sometimes a 
mixture- in Indefinite proportions ol caloim I anti 
corrosive sublimate, 

Thr chlorides of mcmiry art' found to be medi¬ 
cinally used from the istb century downwards and 
various recipes are given for their preparation. 
The earliest account seems tn occur in Rasnrwava ' 
(ch. XI- 24). when? we find a mixture among other 
drugs of green vitriol, alum and salt, described as 

(j) num. nm or > qeiw« und 

Vide—- whit Hi* .trilow ash refer* to c> in* ca*j 
U* our. 
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cspabft! of killing mercury in ait instant" (srep 

? 3 ). A more detailed <frwrlptinn h f out1 d ; n 
Rftsfrddratrhintama^i* *' a work « hi-h m*v safe tv be 

ST1 *? ^h-Uth^nroo-. Say/the author 
Dhdddh.ikan.itha : "I am ..on going to „ p | ain (h , 

prni ess of preparing rasakarpfim, which is a rrmr. 

f;' tahea^rong earthen pol and 

If One-fourth of .r with common sail an.! plat e over 
>1 a mixture of brick-do*!, alum and rock-salt. Rub 
mercury with the juice of Indian aloe and , lrl cfplA \ 
weight of the above mixture ink, a paste deposit 
tL ,n U,p tarthe n P** and cover il with the same in- 
gnidicats. The pot is t( , be (irmly closed with a 

well-fitting lid. Now apply heat for three dais 
to^eihei*/ 1 1 

I ]) ^tfiylsfcyp 

•sfwrr qwwvufv; i 

rneutrdifHVT^qfr tqs flurtu*! * 

feu.* «s:?wr/Y nwl? ■ 

* ar ■»<?>*.** n?qqtu.« 7*: j 

*op%ii: wrwrit ' R=J t 

WtHlU qyrpj^Uf y S , „ T5T , 

t?wrw«ra **jfa*i ^*nfv# T * , 
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Another work *>■ the latro-ehemkai period, 
■*Ra*en<|(awnuawgraha" describes the following 
process for obtaining the svetahftasma or white 
ash. "Rub miTCtirj; repeatedly with pa/ws*u salt 
(i, c. audhhicla salt : see p *4j) and the joice of /;«• 
phorb'ia neritfolut ; place the mixta re inside an iron 
bottle, the mouth of which is closed with a pietr of 
chalk- The bottle is embedded in a mass of sail 
fcf. the salt-bath. p. i*J) ai»4 *b'*n fins l * ,nr 

an entire day. The white deposit in the reck (if 
ihr buttle i.-N tn Ik- luElvctrd^ 

The BhAvaprakrija written about 
prescribe r;ilonu:l in the treatment ol i*hiriingQ‘ 
r&ga (lit the disease cif the Portuguese i* C- *ypki- 
Jis) and gives the fulloiving mi pc “ lake of peri¬ 
lled mercury, gairiiCti {red-ochre}. brick-dust* chalk, 
alum, rock-salt. earth from ant-lull* ksMri/mwfW 
f tin pure sulphate of uotiaj and ritn jika or 

red earth msed in colouring poL* in equal parts, rub 
together and strain through doth. Place the mlx- 

-1} Rs^ trln^ 

n«l AIM uNiWI i fx %i 

*4 1$. ■ 
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,hMf inan •****«» P°*< twvr it with another pm, 
fat .r to fare, lute the itvo together with layers of 
rfay and cloth. The pots so ful.-d art- then plated 
on fir*-, and hrated for four days, after which they 
are opened, and the white; ramphar-liLe deposit In 
the upper part is rolfcrud for use. " * 


'1 m ifr* i 

"'I* wirsiTW «rsrrB*ol>«nj i 
w*5f^mr*t 4,0^;- tifl«n ntftj jfTuira 
Hrt gn^igjjJ ftutCiiJT I 

ira^VifiT flh wrrdlir^ ttfrfq^T ■ 
not: tur^tr nt sirdNtqri , 

aiwvfriravi ^vtna'Tdvit r. 

•Wf«W|B $4! Ut *?ntf -J^lr Fsniiijs t 
^ f tr' fnt*iT , 

oiiWt **4*? roftr* i«vf*iH 7 a 

MHf 

ooVirghtnV oflflrroswrn 
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This Japanese method has bctin described by 
Professor Divers at length 1 ansi a summary of it is 
given below in the eminent ehenusfs own words:— 

- The Japanese prepare calomel pore, aliove all 
things from corrosive sublimate- They heat balls 
of porous earth and nail moulted in bittern along 
with mercury, in iron puls lined with earth. The 
heat forms hydrochloric acid from the magnesium 
chloride in the bittern, and the mercury sublimes 
into the dose-fitting but unattached day covers 
of the pots Air enters by diffusion and oxygen 
and hydrochloric acid gas act together in the 
hollow cover on the vapotar given off from the 
sublimate of merury there formed." 

1 1 will be seen lhaL the process somewhat appro¬ 
aches that of J ‘ Ka^rndrasiirasavjgraha L ' in which the 
y*w*u salt, which contains magnesium sulphate 
ser p. i?54) sets free hydrochloric acid. The 
recipe of a^imdrar Ionium a jri'' and IlhnvaprahiUa 

would sri-m to have ilictr analogue in the Chinese 
method, for a short account of which we are also 
Indebted to Professor Divers' Memoir: 

Thf trartwIlUion fmta ‘ BMvaprakdisi 4* ahnvr i* L.^ 

Putt 

■l? "■ Joum-Str,. Vkem. [nit 1 VoJ pp> + 
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“TTte Chintz process . if eorrectty describ'd, 
diflfers from that used in Japan in several material 
points, one of which is that the mercury is inti* 
matek ground up with the other materials' and one 
/aib to see what reaction can take place between 
it and the two others, namely salt and alum. 
Heated, the mixture must give off mercury and 
hydrochloric acid,and then these, as in the Japanese 
process, will with air give the calomel, but this is 
independent of the previous intimate mixture of 
the mercury with the salt and the alum. Another 
pomt is that in place of the magnesium chloride 
of sea-water as [he source of hydrochloric acid, the 
Chinese are said to use alum nr copperas, which 
wuh the salt, will react to give hydrochloric acid. 

\ third point is ihat the cover is said to he 
closely luted to Urn iron pot. which nmsl nearly 
exclude the air. without which it is imp«ahi« to 
explain the formation of calomel. Perhaps this 
b tlw reason why the Chines pWess is said to 
take four or five hour*’ firing, since this may 
giie time enough for the needed oxygen to diffuse 
through the cup and luting, it wjlf also account 
for rhn fact, if it is one. that the yield of calomel 
ls raadtedly Jew in weight than the mercury 
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Hi* 4 Chines nnH Kiiuln rm'thocD J are essen¬ 
tially the »ame :is in both alum pf.iys an important 
part in that it yield* sulphuric acid. Professor 
Divers in his explanation of the Japanese method 
supports the view that the hydrochloric acid at first 
liberated undergoes aerial oxidation, thus; 2H< I + 
0=H t O +Cl, j aiid it k the rhtbrinr the* set free, 
which attacks the mercury, forming ratomil—a 
view which has been accepted by no less an authority 
than Mende|£eff. 1 The author has ah along ed¬ 
it-rtained doubts as In the correctness of Divers' 
hypothesis and he has, in his lectures, pointed out to 
his students lhaJ some " catalytic agent" as in lb Ha- 
con's process must averMint for the reaction involved. 
This ndw turns out to be so. It is the frrrk 

10 Td which (rtiv be .ulUrii th^T uf tJir l^in Octier i— 

“ Arseni nm virwn ^ir lublinm, Sume dr fii libf-uii unam. 

t'ifri 4 >|j JHlbifi^ni lihr^i dll.liHlinltlLtfeLi rSfh.K CAlHn.ilj ]JbrJ:ctl .1 -I-illI, 

rf valm rammilJli* librari* ft n4lin prtr.lr i|nJiti 3 tn partem. 

H fadpooHam subELtirv-i, * collide utl*™, dt-nuun, ditrtjm ct 
4 qod ctrrfl ra^ii *pondati.< inixTituro fucrii. * *rrra, 
■ittfoi dc *lib HTipami^ Sadriin firing iqbHftuiThw tflven- 
*™ ftufril. tilbMsjm vc I EmnHfl^ quad nti Arridn-r fit 
pruptcr tiknm legcnuum. I Hud riam rj^jrin ffdW ntncrii 
itrfum KiEhtimarr. rf «rra. H —^ G« d. Chrm. 1 ' IV p. j%. 

J) * FrindpW el Cheitusiiy/' Yd, ||. p , 54 (Eri* tram, cii 
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ma t CS, r «*“*. -as gently heated » a 

L r ^ ? mCrtUr >' and Vroddiric arid 

" ^ t m ‘r Part5 ° { tht *«<*■ 

no calomtl was formed* 

( J,r/\t Mt ^ Ury ' intiniatcl r with rnsgpesmm 
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(ferric oxide), was treated exactly as above—a 
crystalline sublimate of calomel was at once ob¬ 
tained, with only a faint trace of corrosive subli¬ 
mate. Then: was very little free mercury left. 

HI. The experiment under ii was repeated, 
qrly alumina being substituted for ferric oxide 
almost chemically pure calomel was obtained, the 
yield being rather less. 

IV. Mercury, was vapourised in a current of 
air mixed with hydrochloric acid gas—calomel was 
formed, but the yield was proportionately very 
much less than in i; by far tire largest amount 
of mercury volatilised as such anti condensed 
in the cooler parts of the tube as globules, * 

The formation of calomel as in exp. tV, is, in 
itself, an interesting reaction and it is rather surpri¬ 
sing that Roscoe and Schorlcmmcr's latest edition 
of the standard work on Chemistry fails to lake 

(]) Th* ail that a. vailf !him*rl£ uf Ehi* vippewtuatiy to ripre^t 

Mi gnfelfadwa Mi Mr* ChandrabhqshaHai Bhidurf, ir.A.. Demote- 

Chemical Dept,, FnatfanCf Catlefe, with whom he Mi 
of Uie, had frtqutnE tBsmaion* on tht fhemiitrj of She Japanrte 
Pi^t, It ^ Mr. Bhidurf who hit pci the true 
V abn.tve. The capcrimenii k it. ^ W wm aJ* prrfraffltd; 
by him. At Mt Bhidtirf ha* eapretsal a dtiire to work out 
thv itfcbjcct in »!l iti beadnjfi, rtft cofiEuldllj 
to tame rety inter tiling rviulft. 


* 
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note of it. Our contention, however, is that the 
traces of air that would diffuse through the porous 
lid would give rise to a tpantity of calomel 
" h,fh may almost be regarded as negligible. For 
the true explanation, as we have already pointed 
out, wo shouJd fools to the- presence of ferric arid* 
Out view receives additional support fmm the 
tact that the residue in exp. ji. was found to con. 
tain ferrous chloride. 

The Chinese method as also that of the Latin 
(ieber recommends the addition of saltpetre as 
thereby more of corrosive sublimate would be 
formed than calomel, and this purpose is equally 
served in the process of ilhfivapnife.Ira which u « s , 
over and above brick-dust, gairika [red ferrugi- 
nous earth, seep. ,jg. thus further increasing the 
chlorinating capacity. Professor Diver, is of opinion 
that the sulphuric acid set free by al uni acts upon 
sodium chloride giving rise to hydrochloric acid 
( OC. cit). and does nothing more ; our view is that 
the sulphuric acid simultaneously acts in a two-fold 
capacity; first, it Jib.-rates hydrochloric acid; second- 
y, it acts upon mercury forming mercurous or 
mercuric sulphate as the case may be and then 
double decomposition takes place between the 
two, thus; 
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Hg, SO* h iHQ^Hgj Cl, + H, SO* 

The sulphuric acid in turn acts upon a fresh 
quantity of sodium chloride and mercury and so on. 
Bv far the larger portion of the chlorides of mercury 
would seem, however, to be formed through the 

agency of the ferric oxide, _ (| 

The processes of “ Rasendractiintiimam and 
“BhivapraWa” were also put to an experimental 
test, the globules of mercury were broken up by 
being rubbed continuously with a mixture of brick- 
dust. alum and common salt, and lh ■ mass was 
transferred to a stout bottle, which was wrapped 
in several folds of cloth, smeared with day J . 
The bottle was embedded in sand a ,d heated for 
J | l0urs *_ P idt illustration. The Miblimatc that 
was obtained was a mixture of calomel and 

mercuric chloride; in one experiment b rick-duft 

( The ^jp^nmcnti **.t* under the author ! 

pers^ftiiJ by KJivirij 

»h& tk welt alrirted in the Hindu method* erf kiltii# mrtaln. 

{j} The beAtiflg for 3 « 4 day* to^het W r*e<intmefkdpl 

In the Hindu method need not be taken wriandy J nderd it miw* 
be rtsaided ai qn tjtmvaganra erf the old atchrmtm, Prufotiwr 
Pivm in applying hi* theory dt *ri#l iridatm to th= Chmep? 
prrttti h^i h«-n led in fopfrisc ch^t it "fcdtw 4 c,r S 
firing, since tbri may five time enough * h|k o«dcd off/geH 
ta diffow through the atul luting 
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was omitted and the product was pure calomel\ 
There was necessarily some loss of mercury by 
volatilisation in these cases and the yield was 
short of the theoretical quantity, ft will be seen 
that common salt, with alum or green vitriol, is 
quite competent to convert mercury into calomel: 
but the addition of brick-dust increases the 
chlorinating capacity, giving rise to a certain pro¬ 
portion of corrosive sublimate, which can probably 
be avoided by gentle heating as in the Japanese 
method. 

% 

> 

appendix I 

Analysis of unie Preparations v*ad In lb* Hindu Msdlolns 

^thiops Mineral 

(Kajjali or rasaparpati p. Gf) 

As might hr expected from its mode of pre¬ 
paration, the substance always contains a targe 
excess of free sulphur- _ __ 

(,) PutT"irrit**:— "The *hilT f«m ruMW" ** 

now pfcpirci], not accenting to the p««**=■ dc*rribed In Sniuhn* 
wain hut by ml,timing the bl«h mlphldr of mettufy wth 
Common « took wit. In thl* form it » Utfrlj mn m . Fnrh . md 
»ml told in nil th* bant*-" 
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0 645 gram subst: digested with carbon bisul¬ 
phide, yielded o‘2845g , h sulphur : whence free 
sulphur amounts to nearly 44 per cent* 

Sulphide of Copper 

(Parpatl tiimninl p- 

0704 g. substp heated in a current of hydrogen 
with powdered sulphur (Rose's method}* till the 
w r eight was constant, gave oiSgy g. It is tints 
evident that this preparation is nearly pure cuprous 

sulphide (CujS). 

Calom el 

* (Rasakarpura. p, 250) 

Five samples, procured from the markeL and 
prepared according to the indigenous method, 
when exhausted with water gave in the lilt rate 
only faint brown coloration with sulphuretted 
hydrogen. It is thus evident that these were all 
free from corrosive sublimate. 

Quit, wr art afraidL derived mitirh ef hii iftfomUlian on 
subject* frtfm hear mj. By |d aublirmn£ llw? bE * rk 
^!|ihkie gl ‘mercury with cemmw W5 goi, a? w* eip-lp!. 

merrlv civrid&dr. Thf *adrnm chturide was simply left bcbind- 
lt tt |a b* rtgttitwl tlmt the acp «Jitiarv of Ptitl's valuable work, 
which sk\m* to he ir rerised,' 1 rrpreduoci all the (ianag errwfa 
vi the htit. 
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Rust of iron 

(Mandura, p. ill) 

Hindu physicians generally procure the scales 
from the black-smith's forge, which per] off the 
red-hot bars of iron* when they arc struck on the 
anvil with an iron hammer. These are subjected 
to further roasting, sometimes as many as 500 
limes and powdered very finer. 

Sample I 

The powder was reddish brown in colour; and 
slightly magnetic ; 0^6638 g w p as boiled a few* hours 
with hydrochloric acid in a current of carbonic 
acid gas. On adding a drop of potassium 
Femcyanide solution to a drop of the iron solution, 
a faint blue colour was noticed. Weight of insolu¬ 
ble residue, which was simply siliceous matter, 
was equal to o'toyg ; the oxide of iron was therefore 
equal to ■"O'tnjg- =o r ^5&8g- The solution, 

distinctly yellow in colour, w’as treated with 
ammonia and the precipitate, ignited in the usual 
way P weighed o’ 56 ° E- sample was thus 

practically ferric oxide [Fe # GJ. 

Sample If. 
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1 W *f ant? of dark iron colour - 

0 *S 9 £. digested as above with hydrochloric acid 
*7 as residue (sand &.) oi;jrgr Wt of * ’ 

oxide—iaS g . The solution was treated with 
ammonia and the precipitate, ignited as usual 

?+*,?'»* ^ ■*«« once more 

dissolved m HQ and tested with K. Fe Cy but 

indl «ti<mof a /^«salt was obtained.' U j, 
7* evident that both the sample* conlainH ^ 
^ of ferrous onide, 

As a check upon the above analyses, black 
scales were procured from a smith’s and' examined. 

sifted *-»■« ° f ™ +*»>. 
j . Md lreed fron > dust and other foreign 
mpunttes. o-fiiag scales was heated in a plati- 
num,rumble 3 bfow-p^e flame and cooled 

J? * Cigbt W “ conjrtint o6 49 g. 

n °" ClJ ' Fc * °* t,,us becomes Fe O3/2. Fe* 

O. or 2\2Z 

, " " 2 4°g 

Nowoeaaxgg^o^g 

The difference between the theoretical amount 

l? d thit "*“% is thus only 6 milligrams. 

17 “ R0 doubt due ^ the scales enclosing 
minute traces of mrtaliic iron. 
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Jn the Hindu method of killing and purifying 
metals, the Juices expressed from various plants 
are frequently used (cf. pp. 61 p 133). The ashes 
of plants rich in potash are also utilised as a 
source of alkali (Cf. pp, 35-36). We give below 
one or two typical analyses. 

(i) Achy rant hes aspera (lqmm) r 

‘The ashes are used by the Hindus in pre¬ 
paring alkaline preparations. The diuretic pro¬ 
perties of the plant are ivelJ known to the natives 
of India, and European physicians agree as to its 
value in dropsical affections, 

» m * * 

Chemical composition. —The whole plant 
collected in August was used. A proximate 
analysis failed to indicate the presence of any 
principle of special interest. No alkaloxdal body 
was detected, and the alcoholic extract contained 
no principle reacting with ferric salts. 

” For the ash determination P the roots, stems 
and leaves were separately examined with the 
following results 
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Leavi*. 

Stems. 

Routs, 

ea. .. 

StOj as Sand,.,***., 

SO . fc , 1 L 

CaO. . . 

y“*57 

39*7(93 

(‘,13110 

u'iww 

3*4778 

17*434 

1 lllklllla-Bi, 

r?m 

Traces, not 
estimated. 

t’li | A 

3(^39 

U‘5»7lft 

3'*M 

1 f j 3 7^ 

»S3*4 
tr+Jti? 
3*9333 
(3 Q33S 
S’44ig 

■jH ■ JO y +, , 

MgO-. + j , ... 1 ,.a a r* 

K,0. ... 

*+£S 

3*5 M# 

| jj’ooOB 

3 a a\?a 
Not «ti ma¬ 
ted 

N ll|0 + H ,i.tHi. > 14,1 a .* 

Manjjjnw,.. 

*$30d 

„ 

Not esoma* 
lcd + 

kci .. 

N*CI. 

ALO,........ , 

i'(77u 

9'5 3 31 
1-5761 , 
Not Mima- 
ted. 

I n p fi 1 

Nh*t cStiuia- 
1«l* 

CO,.. 

J UMjI 

frSttfy 

Carbon.. 

*3*97 

yj V4 

1 roo5j 

Not esiima- 
ted 

1 

too '2526 


AS’ 11*85 


Jl The leave#, sterna and roots dried at too v C*f 
afforded respectively the following percentage* of 
ash,—Leaves, 34334; stems, 8-672; roots, 8-863, 
The large amount of sand present in ihr ash h 
due £0 the fact of the plants having been collected 
during the rains, and when received they were 
coated with finely divided siliceous matter, 

' total potash calculated as K P Q was equi¬ 
valent in the leaves to 31*4^86 per cent., in the 
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stems to 3B0122 per cent* P and in the root* to 
2$-5830 per cent. It h possible that the plant 
might be of value as a cheap green manure on 
account of potash content. (Warden p Chtm, AVwr, 
Vot ii. d iSgi)/' 

(ii) Juice ol Trianiktm* nurndgyna {^JWH f 

Although Purtarnava is B&fr/taavia diffksM* 
the plant universally used by our Knvirajes as 
is different, A sample was submitted 
to the authorities of the Royal Botanical Gardens* 
Sibpur, for examination, and it was indentified 
as Tri&ntkem& mortogyna (nat. ord- Ficoidat). 
On chemical analysis of the juice of the succulent 
stems, we found it to consist of a large propor¬ 
tion of potassium and sodium chlorides; a nitrate 
was (also detected. The cooling and diuretic 
properties of the plant are thus easily explained. 





V 







; • 



^ , 


■ 

wT J: . 





APPENDIX II 






flht-kl yatitnu*. (Sre p. 113) VUmIcA yantnii*. (See p. 123J 





Dplft yantram. (Sre p. t»i) Svudani yantraw, (See p. r 32 ) 
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Copper Reducing Fumaer at Ivhtrfcn. 

FrCm BaJI'a Lrim£ GwI^V nf [mViii i&dr p. 340.41 'i 























Alum and Sulphate of Copper Worts Khetri. 

Fr&tn Kail's HiMjitoniid GhjI^ uf India, {Sc-t? p. i4ify 
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... 

f4f 

OqiFpriCflt 

■ " 

P 

*jp 

45. 4* 55- 7=. 

Pi radii (qttkk'iilvw) 


... 

... 

Ixxi, jfl 

P«j n‘h mich[ „ 1 J Eytkti 

... 

... 

.» <F> 

49 

P;ir|LitiiHmrAttl 


, Iff 


s* 

PAtariiivldhi ... 


'‘1^ 


f3* 

Pathology, humoral... 

.i. 


... 

... xw 

Fr.irL liqudictim rrf 

... 

... 

+ «■. 

103 

■^Fcattick* orr 



4 IF 

■» 

P^riodt the Ayurvedic 

*#* 

... 

... 

++■ , . 

itw* Liim-chc-miral 




... w 

the Taainc « 

... 

. 1 . 

R ■ 

... Isi* 

Pi-rd ... .+, 


44-ft 

141 

1*8 

P^“tOO^ 

* ¥m 

>„ 

Ik. 

(68 

Pewter 

Hr 

•+* 

H. 


Phallus 

1 «■» 

-Pt» 


US* l|fp - 1J 7 

PhLkwf3phcr% Mevnr . r 

... 



htii 

Phiranga-niga 

... 

... 


Ixxgvtii. ?5 J 

PhitlilnlcibJj (M.Tf 1 I it .hi Lim) 

tf 


<49 

Pitta ( bile ) .. 

M-i 


... 

KXSViii 





IH t>KX Ulr S^BJKi J - 


3"7 


PilLnln (bnua) 

PUwnaaie 

Piiispn^ lk in HI ■"*"» 

Book un< „* 

'^impbulyi ,. T 

Ptionoor (punhlr) ... 

I’hPMfilLp carbonyl e tif ... T -- 

Pibliplnjanii - «« 

NtiLolu^ (lit. metaJ emitting feet id fltfw ) 

Pyrites ,,, p * % ■■ fc + P P l * ** 

iron ... h- «h« 


114 

IJ7 

47 * 

clle, exh' 
Ifii 
UjS 
45. 5-* 

^4* ‘Jj 

7^1 73 
47 


Ouicksilrer .. 
puTrifaetion of 


S-J 

73 


KAjivnrLft ( lapis luptti} 

¥Luii (chyle ) 

line term + 1 * a ■ * 

K-s.VLbanJl'Ui ... 

JUayk+i (enSrnine) ... 

I^SOflPS «l »*• 

Rn^Lkiirpura 
Hj^kriyi 
Rjsantd tuduirnom 
KJ^pankii ... 
Ravtpajpati 

r.1tna^in uizlitltayii 
chemistry LH a 

ltjL'i."L'’ b lhr hi 
ihe common 


? l 


«•*» 
-P. 43 
79 
13 1 

Si, $7, '5f. l S 8 
*<*► 
*+4,*5» 
W 
59 

‘•It 
oi 
«3» 
7“, *5*> 
1 t**,79 

76. >5^ 





\ s\mx ok subject* 


Rl BUluvdlir.l 
Haryana ... 

dcfini'lnm oi, 

Kvihi fuftn) 

K.IViH 

R*tna* ( gpis ), thtf 
ti r 
Hrti uchrc 
*t,h .. 

K3t5kA 

ICuk^Jr 

RoomIch 

fCunakJiin 

ttiibkdle 

Kubi^pind ... 

Hiifljrw-ill 


134 

vIS, Sn 
12 - 5,v 

54 

79 

45. 4*, 54. 55# 8*7 
4ft 54- JS 

J44 

m 

4ft 55 

... itiS 

24 . utf, 243 
*37 
*37 
207 


Sdffidham 

Salnjit (nlirni) . 

5kl! urniDotkinc fr%Tvadfa\ 

1 * ' *■* 

»“* *“ . 

*■***• .. 

"®*w on. 

HkmfctadrJjtj|lt,~l 

”* *rt r-r. 

S^mudrct 

*'■ #.* . 1 . 4 . 

Sapphire 

# r, l- + " L ‘- .<«* 

Ivirjikak^hafn (tmnii or natron ■< _ #i 

Statyabl 

^-1 UESahtri *-ilijni) a dkiilkklirm r>j \ .. 


12 ? 

■«* , 4 . 147 

■» ?*■ 73# 5ft 9?> 

— 7J- 73, *74, 183 

J9p 44« 7X *27 
343 

*■- ... 187 

»'* *.** 3p. |3J 

-. 99 

45- 8? 

*a 70 , Hi, m r 138 , 172 

*■* •« »■> 7 l 
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SatiYiirdipiLi (-^ihpcire) 
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Jy. +|i n 8 . xS:* ( j+j 

SaiiYUii 

+‘+* 

... 
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7*>Q4 


■*« 

... 

*■* 


£U. i iy 

Savour 



■PM 

.. 

«- M 

Scientific ipirit, decline ot 

ip. 

..* 

E Ijv 

Sci-vtlt 

... 

S 9* 

. 1 R 


44r 7J* 75 

Stfid-TOIl 

i-* 

>i# 

|M 

Hi 

l&9 

Siddhay^i 

w 

*4 4 

11 . 

ril 

iHt 

chemistry in the,.. 

* ■■§ 

- Ym 

#*■ 

5» 

SikhigTica 

. «« 

*■ a- 

HI 

iii 

♦»p 171 

m . 

-■P + 

+ ■ ► 

■ tk 

iii 

fill 

SilUptLj 

t .. 


'* P* 

I'M* 

ft 

Silver .. 

. 1 ■ ■ 

... 

... 

3*. Wi 

55- n* ic^r 15? 

socincrniKin nf 


rP. 

... 
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K>7 

nilralc 

*i - 

P S 1 

v«. 

Bh* I 

5i 

Sini-s^khiLK 

f 1 T 

^ * 

R- 

TO' * 

i .. 105 

Sivik.im { lead } 

;4-. 

* fa* 


«m4 

ifi 

Stallman. ( phlegm \ 


... 

L. 

THtStYIB 

Smaliite 

*« 

■ ■ P 


#+* 

■>« 13 s 

Syap. recipe for it 

** 

. + . 



fij 

SotLi, otrbotwte of 


i ■* 

r*t 


54 

Soldering 

fa** 

tri 

RM 


ig5 

Solvent*, the 

H4 


+ ■ ■ 

k + « 


Smttanisa 

M-f 


■M 


79 

ScM-Jika r SfprS.,, 

llf 

■ ■! 

... 


I&* 

Sound 

T , p 

BriI! 


rTm 

16 

%ibels 

i . J 

«j| -■ 

*r. 


m 

Spirits ( cv^enco ) 
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4. 
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■ .Pi 
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... 
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*1 
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9Jp 14^ 
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• ■ h 

64i 7^ 
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■ H 
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*M 
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flf buHuJo .. K 
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V MhApruia 
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Ukj 
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,pp 
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■1 P 
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Varltata icou-rie or marine ihcH,i 
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97 

Vprlnloh-i 
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-«■ 
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*i ■ 

* Bi sxxviiii 
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Vimaki 

... 

,.i p,. 
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41 a ■ + . 
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*5* 
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SANSKRIT TEXTS 





Sanskrit Texts 

Extracts from Vrinda 


AbbnfViAtitiii* imH : MAU. = M«inw 

K. Ms. = K^mIr Mnhii^ri|>L 

B, B- S*= ^s^r 2 rE]»^jimiichchavft. 
Fir. by Nflg* — Hw.ratTidkara by 

Ntfgdrjurm* 

ft- 

TRT UTfT'fnnffl *1 ^ Ij 
If WT^ffaaj » STTPg WTTTT^I *f I 

sfm ?rra 

^5TT#?nffl #^si 5?ffr: wrm wr$*nfT i 
pmrp^f faf%?TT trnrf^Fw i 

J 

LX, 1« 149. 

Nrif jimmt ^rpf? ^nrf^r?*i i 

* s uraiiTO^ m: i 
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HINDU CHEMISTRY 


wrii^ * o o n 
T TWt. s * i 
Tpr^WTfl warSRT: il 

TOT* 1 # fg ^jdgitn UT^^ I 

ft, 

WIT 1 ’! Trfr^rtf'RHJT 11 

4 4* * * «li!*m^ i 

THTT-J^rH'R i-'if ^ 9J^T «« ff^^TR t 
®s 

gjTr^rfrwT tiwT JT^srr^mr n 

wrmrrf fTHia7n?f ttrthr it 

qoftrrpj, Twm*rrfWnT: i 

?rci' *nT^?r ^ i 

faTSTSUI^HId*! fsr?JTTT , W’pff^ , *T B 1 

_ ____ _ j - _r r _ rT r ( 


(!) Tfw cHlitiuM of 1 ^ ]i|iI>!E^1jikI by tlio Atuuidd- 
mniii IV^, Poona, tfoef not contain thfi !ast thm* 
^oka®* which, however, occur iu the K* Mi. of ttl& 


time. 

















Extracts from Rasarnava 

rjjT^srnr^fTT: tiftr: i 


i i 

^tfs^rr *m*fpsre ^rtiT^r *n*.fa*tpnf i 1 

I(*) ^ f -t n|f'fr ^ !i 

tfi^rhj*6r*F?3T ^?tiTBrr?r:^rns^i*J i : 
nf^fiTHT^i ^ ^ferrfsr nvmwtf h 
q’JT^i 4) ^wsrWt ajtJTwTtl^^^eTHt I 
£ ¥T <5^3 "tWTTfa <nf 5 T ^ » 

(!) Cf. alfcair "Tt**® *uf*»i*»| > 

Rr H hy Njfg* CL tY* 
(2) 3h M** re^i> ' 

■y M, SK has **itw*| i 
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HINDU CHEMISTRY 


tp* TJTTT^ II 

*?t*i f*£nnspt Hi"? t*J ire’ll sff^?nT i 
rf ’Sriwfit *T?! Tt^TTTi^firf^ flpTij » 
i ^ttht^ht^h- i 

Tirf^E'^t i T ?rqrr *r^-j^r*r^HT : i u 

ajfjpjf Tfl^7fi|jjrR3ii?rf RT n^fTRH^ i 

wftr ^Rq?fTOnf h'itmt qfrfhppt 11 

T*TRi5T»j w% (J^fTt ^^aWTfsrrTfl I 

snrqy^T «r«rrrrsr^i T*ni*nrt b 

wf^^rnrr fWftf ®rpm*ii r?i ^ i 

g^fnj ^ |) 

fh KJKmi’s «r<n ^ > The 

nsuJing rulupDf] in tJw test i» that „( the M. Ms., 

Vrhi, tl into "grow with R. R. H. (am v . 7<’i f Foot* 
«ti.l 

( 3 ) M. Jfs. rends frlv*ili«ri£viii , 

l‘i) Itr, by Nrig. reads *[£f t\ Trofatta; < 
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7 


wn*i*t* ^fdr?rr^ ^tnf^raT rttt i 
?isErerr^ ^??Tirrf®i ^ n 

?r (T* ^tTjir ^ irasfii ti 

gjf *fs**i*rnn ^ < 

^crnr^fiTij « 

Tiinr^ inwrfir firfV^STW^iTWiT^riT i 
ffa tst ^ *%frrw\ F?T*i ti 

*J 


(1) M« M s. hns wtii 

(2) tTflmfjtn*] in It. S. S. ip. 7+, Pinma ixi-T 
CwrpfaU *1 *ij*i*b' .... wfit have been 
bommeil by It. R, S, in the Rook on upparnius, 

{ 3 ; Rr. by ^<i&. rea*!s— 

« *T^«! 

hut r, i B1 y«- : 

HwwTnrn «n« 

g liW *wi 5 * 1 : 5 *t; fl 
s? wfi VHiii *vi: 1 

fHIIIIlt^ fJ*TI H h 





8 HINDU CHEMISTRY 

'J 'J V 

^inar^T ijmsft: n 

^ufn^rr ?} rVu gqjT rg^ r: -g^: t 
iftH^cr hh: fsrfwtin^ n 

!J»nwaTfjsi IJJTt n ®^?s^ I 

^IlTm fWTT# WT T&^T M^lHf 9$q * 
flTTT’if flTYnr g~g T^Tf5T^5I T^if | 

in ’r^rra^n q4 

^i^rs^-rigi fJnmrFTT | fl-s*. 

,E niT fRjRrTT^FTT 9ic^T fi'^STufr r| 
vut iggr 3m^ifnr*n u 
^wpr^jjjx Irttfflw: r 

_^ wrT ^ : ^ f^nwfa 

[ll K. ^Tb+ rt^rjrt sfi an VS i 

(Sf H** hm frr^tq* ( 

Ch _\f P S|a, radii qqwqtfiHr qifli , 

( *> if. Mu. Jl vt iWlnr fl* m^s Miiftq; i 

(5J M l M*. ncada iq<i rsw N(fipr j 












HINDU CHEMISTRY 


9 


h Trtflrr * g » 

UT*FT ^TT wf»tSf ^ *T^*TT W^rni II 
j^tfT-’igqrcffir ^re^nfon- i 

STfa tt«?T II 

jtttt ?ni % cr i 

^rarrsirHf ju# »rt u 

^ iranf** i 

Wg^rffigH w^rft ^TfR, M 

w#tm**trnr wtx**i » 

*TKT 5*WT rJTT flfiwr WWUV^ftT^T M 

f^TjTfTi^i: far* ^ ^frrf'i 5T f*3p* i 
^tTITUCr M 5^4b«ll wwr BRU+iffl^T l 

fwnrri=fi- Tmi wqjrr u^if*RT h 

gq"?iyfwi ^g,Tfii«fiT • 

^%'JTETr i HH^JirT ; ^^I'TT fl^lfTiHT » 

^11 U. M-. him s#*wi . 

■1 , Al, M-. nvuli «i«wUiA ■ 

13 ) M. 11+ hi4*^iw^' 







lO 


HIM>U fUHMtSTRV 


w^nrrT ^ wsf?rfsnnrr *?it i 

TITI^T^TTTf^r i. 

?««rfiT5(TTf'I *?T ^ *JH3T*!i% «" 

fj ifmsfTwiT?if^nrr 

ftT^nr^fljTT^atr v 

?pjr witt- t gisvsrnj^ pi^it i 
TRTf^^i f^?jT *r*rt7T n 

^T^6TTT«y »fPTT #t «SSirT*THHf*Cr?T f 

^?r^rr«tTTT^7^Tmi ^rwf^f«r « 20-« 

vrg ti ttrsf irsf% ?rrv fVrTT hwt o 

^hifrwr II 

sm-n srTfi^nr ^ «rw wfcpnpmr a 

^ fl '**T*T ^T*!? ^rfqg'HHT ii 


ll.i if. Als. r«i fl IJ) wingH 

■-■ M. M*. Kn.s nr i 

M. iKreuls i 

■*) K, Sf* r ha* u*. which *ecms t?> hi* incm-nKt. 









HINDI- CHEMISTRY 


c 


w^f ^TFIT 9*T*' trp^TTTHT « 

s# 

?t favzfkwj ?r ^ finrrsr 
=srrr n ^ 3T5i: i 

^y|Jl?T T^^TTT 
(TTT f^aj* w 

Wdsm ^*rT4TI5fT5<T I 

gT^wfil It 4S*-57. 
if?r ^tirr4?ftiiYin?rrfl^T^ ’wnw *m- 
•ttw ’^ph i 

fipiTCTEW*iwnft i 

ffTHfim^Tir^fI n -?! inf»i v *Th^tt : i 

i^«rT?qtfWP5r«T tt< 5niPnn i: » 

V. 35-36. 

mfcrar fa»r«! irai 3 TOit Tw»?mT 

(I) M. Mu read* art i 
[3) K. M«. hat fmr i 
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HINDU CHEMISTRY 


*#r h^R¥t: s> * <? M T H. -~ s - 

HTfw?i WfNrs i 

^pTUT ynn Sjwfatf E 12 ' 13 - 

fan* farn?frifa q yre l s rr^ tn^rq r; i 

^?«^Hwrpr htrh « 

Tn(^(feMn4f«j ifa?r ?j^ajwr i 
n*? n4U«umr ] nra^r * nirer n 2 
^TtT: HRjgqsprf ww* i 

t?n»rifa mrnft faYnfr^nwsra n 


(I ■ K..ik. rfci.li ^lnivJivwevft, which is incorrect 

- ft IK' fai«^T^ 

"W|Vtilt3« mfqib 1 ^^wrij, , 
tflimnaM uteri ( 

qnm i|ii um: L , 

Hr. by N4g. 1L % 36* 












Ell SDH CHEMISTRY 


<3 

3^1 ^ FI fsT^s^t I 

^Tslf^far ^rtf'rlfT; II “ C ’“7’ 
nr^f^nn i A rr * 31 - 
fqvH^ fM TH^rt TRW, 
ft # • *Tfa?r: i 

?jT?n*r Ttw: 

mnfk «*w : faybi *3 vir - ;!4 - 

c fi i nl h i ^ iH^ntrgTT-^TH r>^ i 

W =T «iqa: l: J 

vrr. 37 -sa. 


i 1> M, Mb. b» *«■! 1 

t2i M. Ms, risiuls <f*iH l 

(3i This *[t*ka » exactly the same ftR it is iu 

Rt. by N^g- r, 3. 

(*) gi^l‘^llflrw^w , ^|-H« | l r '! L i, R3 ,, 1 
mq^ifliiT ’emetRe rw:**'’ : 
r-pt *!a*w*i* nfw '•l* fl,1, ' r 

Rr. by XAg. It. 31 - 3 *. 
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HJN'UU CHKM1STRX 


*** o ® * c 

f5rro$i 

^*fr w^arjfsT qT^frmre^ u 

^^sr**,* f^nfftr f**nr^ / \ 

w****!^ ^^^f**!*** N j 

wiWwrm *rs? tr?rffl aThm»r # v '”*4i-«. 
’ frft%sr ** 4mff WT ,^r?r; u 
,ftrwr „ 

Va. 72-73. 

* ^ <?** j 

*** *w?r m* f 

trfW ?rw rnu^ck nzmiq # vir.t*o-oo. ^ 

***** srrn?^r stett i I 

filftij ®ir ?« j , 1- J 

“rnriiif nrft <iw swifwairiit: j[„ i , 

O « 

* » <J 

— —-^_ ___ rj 

llJ At. AU. r<nds 0f«?»9isi«{{rrj|i , 

(2J At. its. has t««, which j, doubtful. 
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5Ttf*?r u 3 * ' 

fa?iarir:imn"i si si mfa**u< l « 

vn. 1SA.J43. 

Tf^T ^QT^iTttH$RrXRer?^ T¥rrif% T*I- 
^rfV^rar ^<11*1*41 h P'T'txTi 

'TTU hrr: i 


Riwt rt^It sjr^TT^gnr r 

#rw^ ^ RTSpttTR^PW^: II 1 

fira^siTR: fiiWT faftssr rsitTH^i; i - 

rx. 2 -s. 

tt * * o # 


(l| M. Mu. h«* .<in<| 

ii Of, RitgkftljM II. 31-6(1. Ifcrr' 

(mi l ' M >fij-fl; Kn'm to ln» r-irTtvr. 
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trarvrp'i * i 

WD’rrg^ft f^s : 1 n 

* e 3 » ® 

iDf wm wit v*w*k i 

rpiTWTT^ fTTR^^T^ftr^f*? j| 

IX. fcau. 

'f ^Pf 31 "IT *niT 4 itfl ■ * 


^rpinrr#t "af^n wrwt TTnsif^ TaifVs^J; i 

i J ’ \. *. ‘ 

*TC'-fif ^U*ff ^ W^T TffliTTTifl tl 

%^"rat *nptpift ^n^nr^T uim^rt 
$wr?t ^^THTTr fsnfolt i 

^wf ^ iftr^yr ^trgr’H^f: u 

X. 5^34. 


( 1 | K* Mr. reada ^ssh^i^t frp t which in 
gmijiiniiticnjlv iii-correct. 
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if 


*r^r l <rrsr: «t*t i 

tfmsr- 3rar gi dS^ju nm » 

^T»ttut it 

X. 55 - 30 * 

V'ftl'MlutfHf ^Jrf^T^Tfrl ■ Xi -+• 
^nwht ?i?ii i 

NTT^t E’TW’gT STWHIT^Il^ ^ R 

wiwW HWTinrffi a 

^J%a^r%fjt *jqr%u^ ^it% | 

f%Tf^ ^WT q^T^f WTT%fa% n 

xr. sfM& 

*fpjT^»r wt?q;fT fasnr wsmusuj i 
S*1TH qfflWf ?i % f% | 

^ Ssri ifrrf ^T<r^nj < 

(I) lf« % has nF iitt( i 

(2? M, Ms, reiidls #ni^ * 

(Hi If. M*. Tsub *i*n, wfiL-h U fnlbMUb. 

2 








j HINDU chemistry 

mSn ifa sr fs’sn-rt ii* 

Xir. 197-10S. 

(fM JT 17 i HOT 71 ^ I 

5TISH ?H ffi»nTr?^r*3lir«W>I II xn - 50 - 

ir 3 »| 7 TTwni: SOTfri*: u xn< 7 s - 

vsmnn nsrHW 3 ' i 

<SI?J^ W»JT fa^m'TRfOTfw II 

TT(^ HST | 

^srwgrqTtti^ fair hot h 

rarf^Ej+^ifj HirwTOTfH i 

(1) Cf, ^n-,^ wd^i quit**: > 

flwmft *r n | 

nt?*il fit™ t *"■ 

liS* a* |Mlt if ttftr ft l 

Rr.br N T % 17, 

(2) SI. Sis. bus • a * TiH^ta * i 
RT^VItt if wai HiijBTTfjfllf’tl - 

stfwi m»: tN i 
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*9 


wi^f •rr*r ti'Hif^ it 

TOfaniTOR fsrg^Dq; I 

^stf^rfhaim i* 

*? I Jl «IHM f^SET ^cr^T’fr^’TTJJ IL 

xvu. 70,74. 



Extracts from 




'Bern res Manuscript* 
K. = IfamiHi-Tipt* 


ir^fifrrKiTii: j 

T^farfrr: i 

IWT fHSTST^Wift ^^Tr^hen^HTfTrapTT I 
HWHi RHsH KI f11 H*-T| f11; Tfnrj 
^rf^iiiTfsfr ?nT*iiffT5tfiTtr% uw Tjv^t *m; n f- 

^nrmt vmx\ is 


(1) wtmc, a variant in the Pootia «i., which 
n[» agrees with J3, and K. 
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ten^rer * 1 ■ 

jfRT^i: ^pr^sst HnT#tF^ 5 m« 5 T: i 

■J 

*?"?: H r n n f g^t ?r*n *frMrr ^«T5 rt *ft; * 
HNfgirfaHW^rr T^firfira^Rr^n: i 

T^lTJTt ^^E^ITW: 9 

3 

TT^ri^wnr^ ^rrsr^wfareijrei i 

1 f« 3 rm**Hewfr II 
YiNrffTsr^T ^ftYft wr^f^t itfsrsmrs: i 
?tbt^ *i^ 5* !n^%^ ^rftarr: * ir “*"• 

r^^pii^jqi ?ii"isii tTI t 
rfri^TTinr faTPn fafsmraf u J r f* f^r i <i i 

fl} fWlM. another raiding in the Poona od* t 
which bJ*€i agr«g$ with R. mid K. 

(2) €^ur t a diflu jvnr reading hi the Poona 
ed*, ■pphtL-h also agrees with H. and K, 

l3j K* read* mitf which » probabiv 

the correct r?wlmg* 
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?ff*| ^TfSTf^TTWIRT ^ it 
^aT^Mf^r fTS^Tf^TT"nfiT g 1 

nf*l ^Ttf ^f'iVTTiT^tT’n"^ JRYUff Jt fii-lrt* 

wffi w i 

^‘(tl^*T3H7Twt ^Tr T rt *TT=? flTJTtf: fi -$> 

^ <1%^ ai^fr^ir: CRrHTtfl I 

iff tin^« <y r^fjff f^gp^HTTr n S& 

?ff% %7! nV^T^f^apr; i 
*r THT »JfT% srT^irfTr^iiTfiT^TfH-T: I 
TTt ^ imsn^ra fsraT ^ft ^frfar ^ u 

sn-jw. 

3 f<n ***>*3*4 ramftnibv tJswTiwni: i 
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*T?T?«n I 

^Hf^T^frsri « «i ^ 

^u«iT ii i* 

fcr^T^ *T*nrarw TOfinoira wn*i i 
iifaTfa5*R3*r h r ’* 

6r?f <rhT¥ ^F^a*? u 10 - 

^Fsnff^jT(?Tf s=r^*T 3HfiiftfcT*! n l - 

JT^f^ d iHTTTiH *T r 

^f*TFr?i fsf^frirr.flT *rr? tw uii*3).' « 13 - 

fa^F^ wi - 4 m tsr * 4 »i%s ^ i 

%fefa VjfTOpf ji^t^ ^r*t ii 14 

*jfi*mrfa fafwf ^TF^%s»=r^*f i 

fa*fa irtuFf **r Tffstrf JTifa »fTw^r i 
« 

fawriifa* ^rfa n?t ^rif faita*: n 17-1&. 

TnfRffl^w fir ^rf%% i 

firafa n^fu^T^r^i^Ftffa ^i«zfa u -'>- 
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ttr xrftwfif?f*i i 

qfz* f3T5iTTin 5rm n 2*. 

'ni tair^r:— 

^rer^wretiP 5 !^: jt^uTt i 

^S¥fWfV?R^Tg ^SiT 5®TT¥J Jf 

%fr Tiig Thm I 

STW^g «f? m il S5-50. 

iji 

tJ^TTq?: | 

?tiTTf?si@i^ qfa*rarprq;»ir*aTOt 
?5?*«riti'tiT<T o 

^sqTrrcj; i}?Tnj^fsf t 

fsTjftarsjft w^Pfi: *n4frtm n 

57-5ft. 

* ® f *T*nF ^-^wrf JTTTTfW 

■%. 

15 ^Tife TflrJT *Ie3?T: | 

fa^nmifiFT SiT^TfsT WSTPira: „ 


GO-61, 





HINDU CHEMISTRY 


W^rT^FTT: ^TTW2f*T i?W 

*V 

*r^nj ^3TflJT**Tr- 

^psEqirrerfrferar ^faffair: * 

«7*o». 

*Pirt»|?T*f ^ iHI*?f i| 

<T^r^ T^i ^r^rr^i « 70-71. 

amrr^wrffh Srtps#tiuiTFsf?ra 1 

apr»3Jl^i *TTf«r*f h 72. 

*TW #WTifi«Er =T MW. II 7:), 

W TrrfsT^njf — 

^Junrit i 

wrft l f3RT<T^t^’ij twif m fsrfw?!: n 77. 

U) flrt. » variiuit in the Foma ei!., whiih 
*tgr^ with B. mid K. 







HINDU CHt. VIISTRV 


SO 


«Tf^ K W* 

*rnrpinrw. ifT^HT^qTi^inpTT*^: li 81 * 

*rrggs r rw«wnirf fire fisrrnf i 

^ a f*33fr jtiNt^ rnj ii 

WT^IT^t^tt^RilT ^ | 

*rraW^flTt«* wfor | 

wpf *1% 11 * 

ao-ao. 

'tra fsw^: 

fwu^rfarf^ ifte"t m i^^r: 1 

^rr^iftjTsrtffTTfqrr^T w u M- 
(*=*^ 1 ^: „ r» 7 . 
^RflUT^fTOfliNr ffinn ijnfir: ijt: « wo. 
^trT^n^nlirtr^ioT?! iT^r ( 
f^T^T ti'iW* f*?fR: ^3iT^ ^ f*nr«f ^ 11 

1 1 VuiMrt S0-90 as (tUv 1 I:j-10* occur both in 
Ra '* r '* T0 :ind Hr. by Nig. ; tLe Poon* od. tenia 

^ft5| *111 *tm. ill 1 iiu pifKp uf Hq’ttlfl <f lji|q; , 
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d^hI tr: mm trt : q 5 ti ir 


101 102. 


fRn=i ftTRmiTi i 

<f^Rf=^RHT*pir htTr^ ii 

SlTRIn M H.H^RS 'Crf^H I 

*m ^TWfSfiir ru^t>i r mim: u 

IpS’lO*. 

rtst finmruj:— 

fwr’Riqfi^T vtiti m^rdi *STtrw: i 

ffefau: sw: 11 1IJ0 * 
irHr ^torro?nNf: *m«fr f?scr*j^rr: i 
^rw^PfinitMn » 

110-111. 


RTZI 

*rntTO*rfh«ra* it l2 ?* 

■4* 


] i ffcuh ibo B. and K'. n .1 •Tmfini: 
Tin 1 Pi»Q<)£i#d.gi»Hi :i varirjd tTi«aft!M: 





HIM DU CHEMISTRY 


38 


IfTOJiWj 

JiiTTrjWfl 11 12!). 

11 * 113 $ as -hr tnrfarra i 
fsr^^i ?jfirenwi£ frauw mzh 33; 11 
FS53TRT ^ iTTTflTWf^«iq;?f^ | 

^rr^r^st»r^«j fesrim 

v^j^^TfirTOT 1 1 

#cf H^fa* sfttRRT »133-13*. 

^THTTSl 1 f^Ht'^1 ^ I 

rfi«ii5ETf irPhmr ? t ^^f?r $»?a^ h 135. 

^ST fflfiqmim 1 ^irq5«5j?i*T 1 
frimf^m^rfrir wti u J 36 . 

(I ! Thu Poulin trd. rojvis \ VTe 

hnvF‘ ndi ipted the reading of Rss&mav** 

(S) Mother reading in the Poona wL, 

which a I™ agrei^ with U. K a and R^rnftva, 

'•'h The Po*>na ed* fr^df? i 
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19 


*ftr: an<rTfiqf**!; 1 

ftmiY* 7 ttctWt fHtaissww. 11 1 * s - 

Tt4t n ^ fspqr^l I 

<(1^1*3 ^q~I*?PT ^rtfY??T J , it 1 * > 4 ** 
qq>?F: t 

1+tl, 

*nr i^f;— 

xwrt f?frH: «Y»t 5&: srnniflt*: i 

<(Wl ntirt f*£*r. ^mnspr: 11 I*’ 

'9 yT- qfr^r*rtHi f^Mi 1 

qtw^TTq^iTififq4t=r(q wni?ir* 11 

m st qftfcstFi^TqT 1 
tliTT^ nfWf ^ wqt qfTXSKjfh II15-H55. 

kukris 143 ntnl 144 tiro Irum ftnsnrj-jAYtt. 

(2) *wm: r another raiding in rhe Fauna ed* 

which we h'uo adapted. .SlokaA 143-346 an-evi¬ 
dently burrowed with slight modifier turns frmn 

Rnrfrmva VIJ. 2 G- 27 i 
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5° 

«nil’ll t^i qi^tar: *iT*t: +h hi 4 j VJt*r [| 
fan 5*11^13 trraf interf<¥<^T ^ i 

^ofr* ^nt pi 

w* ut?t wwhm film ?rfc i 
?r?r n^wt 13m iff^r art^T arujilfa i 
ai^i|*M,(=rtTm 'J?IT STFT ?I WH 5 FI n 

mk 

WTW ifM flW «iTRT¥ u 

157-H1. 

**!T^|firwT*r«r fsnpsr 

wiwr 'tFT^T WWTiTST TP^fqwi fin«rpT% | 

^ SFrafn ^ nrnr^ « 

163-164. 


' ! ) U* VWc, n vartRUL in iJ| P Poorti ed,, 

which also agtfwi with B. ,ni(i K. 
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3* 


wrwf f*w5fcwtfewte* i 

^jrfmfr sNm 3W?JT i 

tjf?Tri ^rgiiT^r^ it 

105-J60- 

aww ?n* s T^rt : ^ft fffwcsf 1^*5 i 
Tt g qwli* **^ * wwftrsfa farfVmi ii t67-n»- 


^rtftawn irrwH^n^m i 


*rsr *r*nr:— 





inT^nSrpT n 


t. 


(Vi iratcftlV. n variant in the Poon* «3,, 
which we have adopted. 
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W^nr: qt^^pr: firg u 12. 

Ti^r^n %gt q*&: librrf^fi*: ^ i 

* * » * ^ # 

PI ^i 

3«w: *r amge^rnra; ii 13-15. 

^rfqHT *EST^ fwm fgsjrafrf n 23. 
^jiwf ^*q‘ fqfgfmEr *f% w g | 

*rajqj fffmxg gf*rtrr f«r^r??T^i f?r i 

^TJT^igf IT^r^Tf II 

^ , i 5 Ri?ijmwtf i"i^rtnq^r: i 
V : * fNdf?r;ft *r*rr rrf*r?r: qfnj^fTT«24-2,->. 

?r!Vqi^— 

unn-^fT’l^ TOrfaim i 

^qnHrfciff iftSB- qFI%sf u +5. 

flfVqng JT^T gjf^^fTT | 49, 

'nr qrwt*n*— 

^rgqfrch; ^w^warnir*i i si. 

p| 54. 
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33 


ETTFfmrfW rwi m jtht i 

1%BI% g T 4r *rr^^ITT*nf*l4l n 
.> Riflm nfrstfMVT ( 

f^Kirr n fsnvrr -HumTT *t?it i 

ITI (jSffj^Tt yiFTT %qi?l 7TP3 'i"' 11 ' : - 

<rrrt sffmqr 

^S<IT RT?5iT3r4t ^ I 

faranm siwfTWT fararo- 
fnH«4?T aK<«nc«ft ^ n t:;f 
fjqTT wrf%® j%HT fafa*JT^fipa^f*l I 
^m»5r*if**TWT?n fnf***[ H li+ - 

infVTR >1?? ^TTT^ *?T*Tgf Hrt: I 

^fric^r tn?ra<i wmv « l!: > 

; I 4 triTTurN, ft VEiriant in the Fw»m cd v 
which alsfi agrees with B. find K. 

3 
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34 


VfTflTSr f<TJT 3T* ifu^TTTJRSW 

ISfnr^tr TT’Jf fl?»W ^ YU^TJT I <ti; - 

*fT fTTRTWTT^sftr RI 
?mr ATT £mvtm*i ^fri n «Jf». 

*rq?F*r wt^^f Rnrm r^t*3=t§t 
fEHTT fTirsn* Wr3£j ftlfT ^itf mf%qi II 
Tcr^TifiT^’f 4fi^m %w^7T i 

mr ^UJTivrf PT’af SIR sFtfry 5J1^TT]?T II7* 71 

R^TDffRi T%^mfissr»r^ ■ 

f^RT Tr?fwra% ftrafimT ns; tj%?t « 

it * 

^li’iMfl^ Ki ^ *I^S lirrt rMKnI 

^PRT31*T f¥f*T ^f^pfofr 

RfTffTT mi tar vni^rr *Tq sj^nsTifsTsrrn^-' 

ili Tlifi PiJOTia ml ivad* stud K w rends 

^ E w, m hit’ll have Ew|*-pr p.| r 
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35 

^wT^*rtrsf — 

nim iwspmi!: > 

?ts**i*i tjt*n*ssf5Ffr^ ^ n 
^i«n^ ^ wt fr to* i 

w? ii - ts ‘ >: ’- 

fr-. 

^n<Tr% ««rwf*T5f^: I . 

spnstTO^n totooi^t 3mrgT^ « 

^^t^rf^n^iTT^rTT wy ^Ttsri^affT i 

VZ ^ ^twwr Tif■ i< 

»nf557f g^Tri<iii ^hf ^\nfrr *j?rer»i * i f i " 

*pr 

firnsn^r^ftret TSgiiqrifTtffT ' 11111 
%fw*eF*r efWnr: t m 

■j 

limifiTmT fl*rfW&*Vm | 112. 

VW fllHHUMT:— 

^far^n? un FTtnum’^ ^nunr^: i 
gnrff !ifsr3TTT^ fiffrft^rFrs;* # 









m\mi CHEMISTRY 


J-j 


mviranr wm: i 

T«ftrff^TTT: RTSiT mmw'igiiiiT: is 120121. 
irfasi:— 

'rairorvfcqrreftsfflftTO; i 

ft. 

^Ttt^yt ^ fr sufam^: *v?r: m'^ 

nvnft vfisitmro w?n: i 

*vkwi m 12 * ] - t] 

*?3F siwt:— 

u^rarrifij mzQ\ ■ 

^nrrrnV nwir wwf«r*iH4 | >>irH'f:« 
in# imi£* t?pmr s 
‘WHKnsi ^fwra*w ^ m[ i 
rJr^inW «TA4iftl*ti si 

Tr^ytyr^iTTtr# ^aniRi feauv ’s ^ i 1 ^ 1211 
to *nzwr:— 

T f 7mTT fl f*qqn ti etaim wfe^n I 
i^wfsf^tf^T nr ^ nrodfron p iso. 
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37 


^rarffir^rr; 

»T*f5' , iTfiSDT^ ; W *111*111^: > 
ihj^T «Tsim%?f wTifcrwrr tN w?i: ■ tf *’ 

■qur ftrfirfa^rw— 

iT^TfDfT^ ^T^rTJT.Dmt"l|iri:1%7n T*: l l :7 

1%W— 

UrTWirTfiw: grYT ^rtw*f*m«T *1^: II 1 M 
HT F T*TT^ i ^ Dtfwnf spTT^I I 
^reinf trnrawrw ti 1 *+■ 

f»pf: cn*5f ■srffi • 

■J 

ipY tiilTJTq'SlT i 

iiR^sTTpcnm» 

grunr^TiTT; *iif inggit^T ^* 1 ' 
farr* WTfam: u^lmGliwr: ti 

14 .V I +i» 













HINDU I.HKM1STKY 


TTin Wiff fs*« fjfffV w w: 1 ) 1 ‘* !l - 

SOTto**!** Tnrnraf ^ vkn a 1V * 


^gqfpajfq: i 
mr Tzn fa i 


mi ipiRr:—■ 

m 

jr*n?hifir n ftmrr: q?w»nr ^twr: < 

$mran ’ftr^S *ftfarar wf"i: « 

Ttin^*! wm: i 

^rtwt wmnpnft u 


l)i , niiutber raiding in , -h° 

Pujahl cdi t whii'li tvilh E. and Kh, but st 

k ^rfiimn/itifftfiy 




HINW= I iikmistrv 




t^T^rrm i 

^SJ ^ TTITT ^ TT^^ir JTfTT; 

1 a, 

1 W ^m*i— 

^ TftJfi "1T1 *Ttt *TOTT*ft+f I 

^ ^wflififlnii: « '■ 
trKref mtsqr^ ^jtNwfiww* 

liq^^rw li --' 

f\^n fafq^ignT ^^tW| \ 

-m=T ^raCTivra Ptfirfi *«>**! l( " s 

Tfrg;iT^ wfefa ^ 

3TOWIHTO** TO^nn^Vl I 

&. • 

'# 

^r*rwT*l fsr* i 

f«RI ** UlSlFrl f*f**l*l » 



HINUU CHEMISTfcV 


4» 

WFflTTSrH fsWTfa?Ml 

^I^TJ^gT^ r^TFfTT FT^: tlT«l I 

Wl?^r WT^T IT^j fllil^ ferqT[ # 

w *nrPT fifaaw: ii ** * 7 ' 

fjT*r?rT fVrusqTziT ^ fwffr ftrcn*! ^ t 
^rewrr ijz?t ^sfiJiw; i 

3T^TT TTWt «T^r M*H I 

fafy-H fegfr *w w?h nthni n :<s * :l - * 

g^w? 3 qii^fh*i^T!X n v ' 

ah Sit f^'aTT'qrflfl II 
^rr*r«<<Hiij"i' f^fyinir 

TTH9TTT iTffWTTi «W7[ ^ II 

flw^TffT*x^t^"T wima iifNhlw: I *1 1:> 

. I H p i'utit-lier T^ulihg in ih-* I 5 * t-rn- &\+, 

wlnVii if«w not ngri*' wifcli Ur K, 
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4 > 


HfsrtJI gzf»irfHNTTWH <1 

gsrem ar Tirrfeg » u *'■ 

TJSWHiqiW:— 

faraTJRTiWR^: 

f^TT^T^ifn fWq^SB'qi: *?r^ H ' • 
TTinr Tr^sr^i ^n*r*nr fwn« rnm 
iriw?rT5!n^r%^ itot i 

W=i tT9» H5T qpffT < 

n TT^I ^ Tig4»T 1 

4a ?jT*HigT^^i wsr vwi: i 

iTTSf f^NT5 1i 

jsrrfrrRfai ^wrf*T ^ i 

4J1T n Weft 53H: n 


(1J, ntnar^ieiiic, a («mi>! i« tlw iWint cl , 
which we have adopted and which itis* agree* with 
R and K. 
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-i: 





ai^[ j 

?T^TT^I^<3 SfS 7 !**! r^*|7 || !}■*■»w 

ajifiT^*? *mnr w-ferrar i 

ju^lfrerw^ g ^T^rnft f^rNfarwij 11 
*TJ?T7t**?r^l t?T 7T I ro7t 

g^STTifTTWr^ gff^T ^ fffrtWff 
^*srni'*?rrf wrvnpnrf 5rsr?r b 

’srer *«nn*[- - 

"^* 1, ^ 

jijrnmsfl ^iHTirTP^%fr««lf^fT*I I 

V*CW: ^TW SWr^if » 73. 

mv: ware ‘a'ft^fniifrT f 
^^tti q-^tj ua| m*ris Hffsrfwq^ u 

*tht^ ^■^y-jf's^r tsrwf ^wni w^r?r i 74-73. 

”“«i ■ “ 31 — ”*■ ^-* - --- 

' 1 ' !*•* ***1. i' vnriiitif, in thu Pijorm «J., tfhi<h 
wj iia*» tutcjutaJ, 





T*^*TTSB!IT3i: 1 


%% ssfl^TfsT I 

w %w*puT: 

^ff ~fn? ^f=lih» 3T<-f WI ^^TTTSjH^T’f' 
r^PTIT^feff RTRTfTfiTSPm 
fVra rfl# flm*i =rhsra4‘ 

nTfpfft tfa w*: wtiw^Nmff^rr^' >■ 

q|3f?r US'# T^fiTR^Tj I 

G* 

T%^?%yR^Trr ij'gfsiv *SRR li - 

rt*sj «hrwf wfsrt fm^Ti ^frf« r i 

^TSIl ^ is?f W r i WWTC1 R«7^*?t ti 11 
^T"T*nj RS* ^rsmT*T J 
irmsi trzirrggjm i 

], ir^^f hfim? -.i variiiiai in &J]** r-Miin tiL p 
which wo hiivit tL«l«i] jTi^I- 

[2.li aw mnmm a AlirithiLT i ■ ■liliiiu; in rho- 

l p .irriin rtL. which wc Imvi* accept**}. 




44 
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WT?T5T (phr^," 1 ,, IS. 

sfl^isft WTRf *J^Eff TOTORT J 

urf: ^fkw iRrenf^fw: n ifc 

MfirsfiifiT srt?^?r ntr! t 

^u^rtianfsr ^■ 4 <raTfrr shrShj i 
TTTwm^ii <nrfi*: %z: ir i-». 

^ ^ MtTMT*t 3jrf mrt i 

ns-it^ er^*i «*rfj3?Rj u 
itrr tarw i'rsTTfir: tpr; » 

l.i lit. 

tTR **?f ftr^iR^^ 1 ^srf^Tj i 

^ f5PTT yz: wt*} sjrftrfllari \trt n it. 

> ■» 


1 « diffuropii. r.ruitojt j„ tbt- f\*nm 

■^-« -v fui;h vi-fi [j;iv. roL’iir^Nl 

i^i t*IIm:, r variant in ib* P«., T ir cd., 

"hi-'h pi r hnvi-i :vi|o(i|«iL 
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mr TiTTiw - 

\ 

^ WrTP IL~“* 

^pr* iri^^>rrr«if ’jfr ? T. 'I 

fra fsrfaf%nsr ^wfft^mrNiTH l 
irraifts^nd H 711 11 

^ ir^tf^r} TTlZr ifl^W T*lTfeTJ ( :: ^- 

nTT'l’* TT%1T^?1 If 

^tftWT H’-jm S?9T quTWW I 

^TyiTtrTf ^ ? n f'lf? BTWHT%^ nf^n I« I 

g^i^Tr^rTif^ ^ ci^r*r i 

:iv;i?. 

wrwNr^gmwflH to« 

f^^j^TTnr rr?i »rorrrwraSri*T*T :is - 


(I) * hi*j, another raiding in the im, *1. 
’which aK? ii^ree* with B> At>d K s 











JHNJJU CHEMfSTkl 


I 

7T4k3f5Tt*aiT(l^Tr'»f SfrlT^ || 
JTTtrirestrsr^ ^ q%^ , 

*$**$&$ fsnsHT „ 41-41 

•4 *. 

% 

"*%, ^ u w 

Wis ® *» t rwv %f?r tr?rt?fqra^fT»r« i 

*nTT*T?iTO*ff t u. 

* ^Ui«* fir^Twintr^frpni 

sr*ra»} q-^j* if .Vi 

^T*r: 

^ m ^lift ^ farggsTT^ , 

^ ^ ^ fkfW «J*I$*}^jpt If 70. 

** ,raw ^? : ^l *?frn? matf ,, 

TO ***** ** || 7 r 7f. 

‘, lh T ^ 'Pann ed.**&*«, nfliieii { , kW 

Tl! iti( H :i r l v iliarni^vttj. 


HINDI’ CHEMISTKY 


* i> * TOfVtf li ”'' 

mn? ifnriT***;® ht i 

v j»i 

;f*T^ Y3 Y^T?*5 n " : ‘ 

WYfW^YTJtY' V7{ «TWHT fi^lfTTm ,] "*- 
YTYf 3TT*HiY 

**TJT3S % *33T ^cf^T WOT I 

«di ^fry 3rnfi fmwi « 3 q^sm 

irtYr ertf?nrr fk^w di<-i 

8-DS.Y 

WTWStflftVWT fj 3il^ NTJT3T 

+i|<ri HYTT 

*f|wI^35Taiwiij PfcJ 3TT^f ?_T^3i W%7( |I 

?T^iHT^i (wj Ttifhnft 1 

"* * fta.flf*, 

win^fifTYnc; wt: yrr^rarinj^if u 


1) The Pijond oil rend* t4«irotq, which L* 
^riirninslicallv itutccnrute 






Ji> 


IIIMH' CHEMISTRY 


%=* twTe^t Hiusra^ u'hhit i 

- « 

WT^THijf^r^H ijlRT: 11 HS-ttl. 


in%' »rsff n^rfH sr% 

+ * 

*r*j F?!? SHtfH =3 H!TT f%WHl 1 

*n% mfa fTf^TrafTTqj- hFh ijffl 

I wr*ff sfr? ?fniwnnui H i '>*■ 

Tfjpf frora; Wtn 

?nw^ fair ar*f i?%*r h 

% 

f<J?T fV?T CI^TT»7l; tjTTt | 

aratflrsrTinm * 

^5 II rfl4.ui:. 


L 


-r ii 


«^rai if uit H 

fiftf ajw -^9(iii n fififl fnnqf 


*nftl Rfifr 


*mw wi* **m* : in^i ?i^*« h 


'-> A Virnut in the Poona «!., ^lih-Ii 
»«rrfi with the »nnm, m quoted iii the font u<at>. 



HINI>U CHEMISTRY" 


* • 


WOT *rsr: ff 

Ok. 

wi wv f igfrqfft : i 

a*n*irft ^fi ww^rqTwjT u 

wtot fayr «t% *w&n 1 

iTf^' mrraMft ^T^fafur^qn^H « 
gT faMtfisi ?f swnj i 

t& aftwre rw =ft? Hfffr i ftg *ftn^| i 

i rtf-no, 

3Ti^ftTTi=prr^T Giudiaiw fwj^ni a 
ft^r W f»ft: tir^T H^r: l 

w*?r -ftgir ^ « 

fimfr ijot ?W3 fsrOTi i 

jmh. 

, '< •* Wk if - 

*ii^?i ffut »r«r w% g gsw^rw^tq f 
nit; *m "Tly-|q jttwj u 

(I k a raiding in tin? IViku *d. a whk-h 

vjilsu agree#■ with li. mid K. 






MIN'Dl* CHEMISTRY 


q rotmn hrM *T*nrra% i 1 

HWTS I«^im II 

Wr^YTlpT H¥l«t fftf’&T** * , *l*' r l I 

*%qj ma ntel *r*r ^rfrar wtrr n 
3TRI ^NW ^ *J 1 >5 ^ YT^ W^T i 

warrlW wnra^' ^ ^ s^nr^r if 

T3+-1RT. 

jjpprforj URTW ^TR^WfTf trf[ rann t 

^jrinr* jrfl^frs^i wsTt^u* ti l4 ~- 

*>. 6 , 

% *pflT *rrf*ff R ^pri i^farTar t 
TT'BHX *R*T fllTJJnKJ M J Jl tfUffH l4s 
*nr <*f*n— 

fjYiR f%far# i 

*ff ttw *pr: %% fk^rai n fV?r 11 1 
ftnw Sjfisjrq *nPjrq^ i 
f*r:tRT wrf*ps^ s^iwuw^rw it ir,lf - 

(I ami**. a reading; m lilt Poona «t., wlifch 
ftbo agrw with B. ?iisd K* 










HIN»tr CHEMISTKV 


ir?^wnr!ii^ fwfwmn^ i 1 «• 
$T*fiT3*T f3TJTfI(W fwTT r*wf<1*4fU% I 
finiT^r *r iw. n w®. 

f*si *TOT*« I ‘ 
y i^ nr gggrffl * • 
*rff?mT * « « i isSMfl. 

to *T iq **i — 

^7T£T^ *TTt*»TT TO TO?T*g®TO*[ i 

^frora *fr:TOi ^ wtmrjfis^rar n I " 1 - 
TOfrofasr WTTOroftWTTO fwtir > 

^ *rrlt ftr^ Hti xtt’ to fart to** « 
fwroi ’f*rf%imi f% to to* ■ 

WSTTTaTfnTTfJl I 

J 

rffxuw tot^s froi 'em uto( ito i< 


ft *1. u variant in the Pooim wL, which aiso 
agrees wilti B, m>d K, 





HINDI! CHEMISTRY 


tpj ftfsrfHTTWTf'R *fw*T I 

£? TTWT ■ 

TUT rTSffT# HW vr I 

176 17H, 

fTP?nn ^lTTTimfM *tt%1 > 

*ttt%?i ^rnm rtm \ W* 1 ® 5 * 

ftffan ^ fkfrtr ftm* wt*j i 

innm fast htowt T^fpranr »mf« 

m gf’wr ^magvsi fn «t jtwt ii 

19*193. 

*j£t n iftHIMT 91# HTf I 

Hienn/t ^ ftfirrsTTEwt *p*r a'®®* 

q pf T T^ T ?HTT 9T^ rtfTREr N 1!,<L 

fsn*rwl^PT#tfE?rr gf^nsifT j * 

fiftmuifVi ?Dft ami jjtrrourJi ii 

Hi^^TTTW l^T ?Tt^% I 

301 303. 













HINDU CHEM 1 STKV 5 i 

TO - 

f^HurgffrM^ ^ i 

f^nr *rt^ ^iw o * « * ao,v 
ifAjTnarari w # 2,ft - 

<rsr 

4 i Ml 1441 IriMl ¥ if^TR fTS'fTWTTfWrfl l 

?f%* nsnrrei # 213 

f*3*M ir^T?TT4iwn gfe?r g^rsfirorw l 21G. 


w wrrarnj*, i 


to fsfWtupniTO i 


*rrerof flT*r^r*{ ^Fr fSWiMfftWITC i 
WMlft«t tttpIYtt f*m^r fro^fin?r: n 
iffrrw: toni^hiahic i 


n farsft *Trar4tf*r « 










UINI>U CHEMISTRY 


*IfWJirT'. rrr: f^RTT: (I 

filTtSfWl; *^WfTT: *f<T1l'Rr<mn3rH I 

"v<4WHJiJ^n: ut^t wsMn.m«in<*ni: i 

ftrwt: eFT*afw^ fl 3- " 

■J ^ 

TrmtYfs* %ij top tpnrir t 

nwt u*ru 

imni mr TSTTsrei iftimr i 
^rgsriV^JTSf Tier ^CtTTU'lTtfH^ H 

?ra iTi^rr ira^^rr ir^iTirr r 

ffiny f|<t |/f Ul *11 <T?IT feyjfarifsfafsfli * 

13-15. 

f?T5rntf fHlrt I 

*HiN ** fwtf ^ ^rrr5?t « 

jh ■ ^., w. ^ 

7UWW ^5tU7| HW ^l^TW^TT^: II 

faf-tffoiV4TO ^ w ^HJT^1TT?[ l 














HJM>U ( IIEMtSTRV 


55 

ATTPHT^Pt^ T*rf*T^l <nr*n| a 

if>22. 

jxfkw- fat^fruT irmn w i 

ainiKST f^UTffiT ?jf3rtl*Hl ii :!0 * 

inSt *jrn ^r^rrwt q^iffTraarnrar: 11 

wrfcc^tT fn^iwpa^^ns*!■ 

* 4 * # • 

*ira *35«ieiiT wra fra 

qanrr Tafinrat *tw wtTR’rnn 11 

^ O 4 4 # 

gnfc'srfotrcn^n ^*ff*rfw n ^rm^n: i 

ig^irr: HU 4 M *ra: jjniTCT*n^^[ a 

52-61. 


(|) •jTMttitmifiuhi f, a variant in the Frwma 
»J„, A’hi«'h wo hnvo mbipted. 

(2J H. mud K. read »«l'f • 






HINDU CHEMISTRY 


jfi 

5 m «Vj T fcr-T l q \ 41Mi l H #WW1TTV^Tsr r n 

G2. 

rnfinn fer *fr«iT gT qfofing *1* i 

JJHT ftaTsTJ ^ W^TfHTT?| Ii" n * 

^rjrwtrt^nj; | 

*ra TTiTirsir i 

T^rirrar w$4T?r w^pnfiT^fW^nj i 

**^Trnm^r ^§t TEt^ni ii 

JTpTtM^i'iMljrn mwfrm ^jjTfwr™ n 
^nwiTrr: ^f^nrr wrai^TimT*^ i 
wfiraninfw rrci tmrrw^i|f ^ n 

rli v^vinw*, n Tiirinnt in the- Piiotm ed, 
vchtcfi eiistk agteer- u iLh B, 

(2) Tfli flT ft ynrjnnt in the? P-irrtKi <*t. p wh\rh w 
have adopted. 















HINDU CHEMISTRY 


sr 


TnsrOTrrf"! i 

*nprr^ ^ ?t®t n 


q< T ^ w^y: srrat ii 

^TT^rtwT gsmnrrc i 

wfararnpra i 


o O » » 9 


^TTorrfa ^srnsrfir *nrr?^T 

*r wf tr*prf «rwisr ^r^tira *tr > 

«j^nf ^s^fxrw *i t^jt ?«nn*i«i^ri% ( 
3nr*if% * * • • 


^nfw T^rnrt *?*=fhr5r^ ftw*i ■ 
^rr^nfm^mn^t * 

fsnsftwT: ITTHTTinft I 

of**: awirninft anr^Wr « ;w * 


I-1H. 


^fwi: i 

jrpfTftwwmwr^ «m i^iint n :t2 











he 41 rerun \ 

tTfurm i 

uftnm t%^pw mm: fai^ wrfw it i 

■VT (tTSTWW H-r^pT^I^f HimSWH: 

nm mw. \ 

■k 

tfr ItSm fW^rrij nfzfiffafim 
iraiTo^wtnt wm-. ** vnr*!*: u^ 

^igfHTrsj^TU^ w 

^^ym; <*r»r?nTTi4#r ^^T«rfiiwt«ti[» 

fff«7n tre *f?r wx: » 94 

**m ^tTht =inr arrfTrTT % ^ t 
^wfT 1 firingi; 

^ *rri ^ 1 'fT^nf«^TST?T: n 


[l) tmmi t ji viiriaut hi iht Pton * aJ, which 
we him jujjjfkfced. 










HlSIKJ CHEMISTRY 




*nr ifrfw?n| i 

«T l < ri fH f nwfrt WHUdyd^+i'l* 11 

prwmfr ?pi ^ WT5Q i 

2.V2K. 

rTtCTT *n? *T?pif TTO : *T ■ 

tttt i - y * 

«t* f* < 

<1 villi' n ;1S 

(1) Cf. **"' Wlf k« u*%w i 

HfKiVi n«j< fwtffvml n «r^n mi tfr*B mi«*i • 

OT«nf *fi < t'»i " imrrtn vff- < 

<e*taui nirwnimf. h 

,2) We liaw nrfoiHed the reading ia B* mid 
K. Tha Putin* ad-, however, re:ids %mUj 

which, horn the ehamichl point of view, in unten¬ 
able 

(3) ntnHT, n rnrinnt in the Poona ed, which 
olmt agrees with B. 








to 


HINDU CHEMISTRY 


f vfl 7TT?agrf(n^(T ufa: t 

T ^I « f t<CT ^ 7{ ¥T^r UTWrarfWTtfTrTW II <>*■ 

i ’•* 

TOivrmft ^4u^vr *j«a»i*i3 i 
vflfpS T»n UTHsfiqifr Tf«t<v i^v i 
vftwnvflr sfmf^ inft HTfTi wftrgn jjM-flfl 
ita: %tr*r imrea: *i*£(iwn: i 

qiq *3pn *t rare im li * n - 

SVt i«nwT%Tfi: n1%nTiiWT7r: 

*•.. ' « 

<9"r?TniiT?*i stt? 'Jrrtw: q frfr?r; » &8. 
^ff%J7rr%?nsqTTnrw sn^rrn i 

TT^U: q TffaTiT: I S+ 


qfiTtt: mr*?TT?r 
«*^<u0.mm^ii«Taifir *pit < 
^^JrfffTCranj HfriTt gr*f£*n=fT 

^r*r!j 1 fmrmm *rw*ntr u»iT2n*r n 

(1J aiiuther rending in the Pormn ed, f 

which we have iriopk*! P 














^rw awrrwwi: i 

1 


'dTT T*i<f^n*y7nnt: I 

iTWT^tW WflfTt^f ei^T7HT l| *■ 

^s^nr tfT*nsa ijfr^TffTTO ^ i 
*(if*(Wim *IT^ SraT H^gHT: II 3. 
rnrtsj f^faer^-s T*nTte4T*n i 

wft g ^li^ci-nq^firfo I *- 

ftnj’nr q^f? <t44H|q*ei*j*iq n v 
-qq qiTpTRTOfl — 

wr?;««f< l 'ii'inu^n^ ^n^rw r 

qgT^srwrmii m*mmr * 

^rrrtrpS »p?r -rw m^F^nafoif'iT 1 *: » 
tfr^3iT^«rf^?Wwwm » 











HINDU CHfcMlSTKV 




fargr ftiTm^i q; «f*r mwiwt*. ^ ferc^ 
<rmsira*n?tffcPl ■ ' : s 

wtiw™ l ftnf WTfa**? w vfk > 
#rrw*na^: ro**;« •'• 

w ftfwF^nww— 

qr^iyii^iitnm<iw?rfn=fr^rq'^n*i«; i 

^jfwfimwfrT 5j7Ti ins - u I0 - 

t’SST 5 # fofafaron i 
grrwtrr*5tj iwt w^nrfir?T^ « 
Sff5ffgnw ?T* TT^j E? ?TSTfa tH\l%t[ I 
Hmni: 

*rfcr*r mfirai imnstt intern b 
wrsfir fV i 

jfpjit nruarpr £^*rswfinftfT?n? n n-u. 


(l K* murls *rw, which we have F^fcrtirwi. 









HINDU I'HE'TiSTHN 




*C T q*lgW I- 

unrt ^isast i 

mf^rnt firq wnrot: v 

irr*iS fV^r^rvtT ^prfrrfam < 

wt tt 1 ^ si n[ nij'*j^ 

wt«**w Ktf^^rr *i%n r 

Wit Snjig ^Tgir rafi lar TW* fw* : II 
tprfs ^Dpnu^ * 4 ( 13 * W«fTW*T « 3 *^' r - 
Nra ^T"IU*T<^ 

JJT( *lwfsT%tITH fftll aniT^^^m I :{s - 

V*J 

STIWT^TTW IJH WTW ar^iTf f?4 
f?rirr firu^i-i mwmUw^&ftnv » 41 
*re — 

■V X 

f%qr^ni i 1 

«n*i* ^ n 

(1) fiiwflTft. a variant in the SVuna I'd,, which 
also ngrcgfl with B nrttl K, 













IIIN1JU CHEMISTRY 


64 


7T* * ^YT -y <,u \*^: 1 

Htayrs^fl ii 

s^rfa^r hz hth nftiRl ^n^Tl*** 1 

fk^HiTRPffrHf^ TTfrl^TftllftH^ " +S W ‘ 

\ 

f^^ 5 ® WT^f HHiTfHHai H 1 
iJS^WPSri Hf7=T fHHT RaqifiilqH: H 
uh^'utht w' II 57 ' 5S - 

HET TJTTEf^t*!— 

■y % 

Tift isftwZIS^TOH* ' 
^H?nrr ?n wivt* ft hh h a 

ss 

frRn^r^H^T^rrH fT*^tf**THiTfaf s TftTTft t 
Tprfk HWTitif* frra%*l u 

*s 

TrraTHT ^WITTHfeTW ft I 

Hi* lift ft II 

ftftnSf H WtHWd^H: ) 

HZ GZlfa S^QtIh 1 II 

1) grwrN, miutber rending in the P«h«i» «i. T 
wbk-li Tfe hsive accepted. 













HINDU CKEME5TKY 


o; 


« « « « « 

irsn^^ffsrisiTirf fif qr 3 j;nfwr 11 

Wpf umfl qffr^tfYTH»| I 

=Trrp5 E’TTT'T'ifTF'iT II 

TJirasi SRrnri^C^q^Tfcf i 
wcr?rwrfjr^ <ust a 70*70, 

sifflrstarrg: i 

<ra f 

sg’ffrsr m sr^rr Jir*inn«5*r i 

fTTT^ffPTfT^r fli f? ^Tnsnf?T3iw^ « 

f* nrwbs^ €wt# Tf »nft£?f 1 

=31 ?*ugth ar^if 

sfr^sr c«9«t ^ ^fs^r *tt 

flnrrT^t «rr^ wg *-jfirrraj| ; » r> ^. 

(IJ «['T nn<J qr*viw me two ijillWimt rmHingJi 
in thii I’uurift imJ., uh:r.L we luiva r.< lusted. 
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HINDU CHEMISTRY 


*r”nfa^r 1 

mare t^ni^TT HZ *T ft ■"• 

■J 

fSnjUrT. flTO W 1 

*srnr*«r^i*T ^fr?f n 1 

flirfcrri 1 wv Tnra^r ftrfWtaft faf^T 1 
^rttrqnrfwrs ftffiwrhrt* ■ 

*f* 113 ^ 1 = 1 ^ rt wit* I ■**'«• 

^rf tsitt ?rr*# ^Unw wh* i 

^ sfr^lfh ^ifa*T 70 

^if^iFfTfsr ftrnj? fr?* ■ 

ftinF ^ 'TOT II 

3TTT*nr ftwnsjw tiwftrf^rarrf^rftT v 71 • 

« * * # * 

3f?3*FiT*r3^TO*lT ^ftn W^WinffWT 

ft ft. 


I) qfrfif, a vnriRht fr> thfr P^tllJl C<L. wh'tcb 
wc h&ve arEnpt^fl. 













HINDU CHEMISTRY 


«7 


fan* ret ** arr^*x»rfnr^T i 

nrrirnr^irTr to *en i 70 7-7 



mfsmftat few: gwt gw sbr t* >ji^^ n 


■ar # T y rant ^ i 

*tgibt fofSfrfNf ^ *mtf T*TtrfV , qn 
wrws mu srr*i<;«m: o^ifvf^r h 


^ nuiugg m cr*iwf a 

TT ^TIT^VTHT'FfUfl I 

Tm^Tt fa^nsf ^rrnf fVmt 11 
u?wraffwr^1wTTTm < 
u’sngrw wijfft’ u^rsf <*nsu-gar* it 


80S* 


*rfran vrer ^wt^^PfRTT 
T«nr <nj | ^rnHf : w* nffrm: « **- 

an-ffz ^ *prprru Trgrfmnr < 
fW ^r f^ur^iffju it ttt: ufT^friu: 11 g G, 












r >'6 


EtINlit' CHEM1STRV 


srnr^i faqgfe*? vtlUnrzT ttstt i 
srferf: ^T^rs^nr wVrt ^ixrfVtTT^i: s ®*. 



Wt tTTT: li ion 


^^RBfTS^TT^: I 

TWi iHifVaiTJcnf^i f*trtat *nrr \ 

T¥ttiqTfrT ffsHSfjbTiT I 

’W^T WTHW *mm?[ II 1( >* 

fa# sfsm»r^fff tj^tt w*rfii4 \mv: t 
^ftfar^t Jrnra^i ft * * « j ] + 15 - 
^**ng ^f#srmsr «*[£[*■] qjrart i 

n 2<J - 

S *T?# ij^nsit g 7Irl«* 4T i 











HINDU CHEMISTRY 


*9 


u^fTssra wrwsi: flwiri ^ i 

< jjvrfra^ Tflifnrrm^r^ « “ 1 - 3 - 

np?j tnrrw^^Tsrtw: 
fasrtarm iwrofrm* i 

* 

fjwranw: gf£?r: 
f^f^nwT ¥rar*TFinr¥: « '*■ 
ftfyffTHW Sit' 

fTKT^*T#: trftsrrft'ft tf: i 

•y ■ 

%t Ibrair faf*T(mt*: n 73 - 
qrpr^ErfTtfrm iwifam 1 
T K«<<)Z *T fsf^TT fJ<T I *<1^5 4 II 111 ■ 

%^rsff Tfr^nnim^'fi'H^ TJTTff^ I 
?ifl: ^rmt *j?r $*y t (i 
7T?q7f ^JTf WT ^WT 3 *1™ ' 

TOUfV U%^T?T TO WTWT^mr*! t 

H2-U3. 
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HIS DU CHEMISTRY 


w trrrl ew ijinJiTirimTiT* a 

^TT «rfTjl: tn^nftwwrr sm^ i 

114 - 115 . 
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